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4 © - Summary

The historyvof ma;inf technician training‘programs in'thg Phited

States. parallels to a gredt extent the history of ﬁptional concern with ~————
imaginative and Beneficial utilization of tﬁe,nati&n’S'marine ‘nvironment. |

Both are relatively recent'phéﬁomena. : o ~ ' . °
Tﬁegé is little positive that can bé.aaid~about ﬁayine tééhnician
training at this time and ;fter many yeafs of activity‘on the part 6f
educators and sponsérs, the‘n;ed‘fo;, an& value of marin;;techniéiaq . v
training programs in fhe'Uhited States is sfiil'in quegiion.

Spurred by the rhetoric of what appeéred té be a éoncerted national

.effbrt to develop marine reSOufcesﬁand by the interest pf fQQEyea;

institutibns in offering students: training fgs.technician careers, the
pumber.of Schogls offering mariné technician traiéing haéyexpanded from 1

to 34'siﬁce 19é5m | | » ' .

Early in this brief period of/éontinuing expansion, questions con-
cerning the viability of furthér expansiog weré raised. frogram plahnérs

searching for reliable manﬁbwer data from‘which.to fdreé?st future needs . 1
came up empty-handed. Accurate.survayé prepared:oh a national scaie

wefe not avéilable: 'Surveys compiledAbY poiling‘locﬁlvémployers too!often.~
rquaiedhgulack of ﬁﬁroduct"understanding on the part of industry. Fund- L,
ing and advice were made availabie from vérioué goygfnment agencies, but

dmtowmnmmmumdmofmmmu&noﬁmﬁf@udggmywdd
be relied upon té provide an overall picture of the marine: technician |
training community.- .

In 1973, little seemed to have changed. Prograﬁs continued to pro-

liferate, and basic problems dating back five or more Yéérs remained unsolved.




In the free enterprise system, where it would appear that a unique value

‘to the marine technician would give him'a competitimeadvantage in the

v

market place, no such patterns have clearly emerged. However, there is

confidence that the nimerous ‘problems ‘can be surmou ted'if‘properly unde ¥~
gtood. Therefore, it is the purpose of this studylto'reaSSess these pro-

. grams in order to provide the Office of Sea Grant With'guidelines'for

~ future program management decisions. :

. . 8 . AN
o .

Three areas of investigation and action were pursued in order to

assess the current state of marine technician training and employment.

f

(1) research into the nature and develop-

ment of emerging training programs and
suppZy/cZemand relatwnshtp for techni-
cwn Occupations in the marine sciences

Although aware of recurring problems encountered by
other researchers —- e. «g+, the lack of standard defini-
tions and job classifications, and disappointing returns

of survey questionnaires--the fundamental data coflection
tool continues to be the survey.

Three‘questionnaires were designe&”and distributed:
A student questionnaire, an educational institution

\
: questionnaire, and a questionnaire for employers.
" " Table S-1. provides a Summary of the questionnaires sent
’ and returned. ’
D - .
Table S-1. Assessment Study Questionnaire'
. Rate of Return - ’
______ S —Sent _ ‘returned
questionnaire _ N (number) (number) ‘(percent) }
. |
Students - 475(95%5) 65 . 14 |
Educational Tnstitutions 95 A 43 \

. ‘Employers A 7 . ‘ \o.
--private industry 1,452~ 296 20 \
-—government agencies 110 50 - .. 45 \

.. —-educational institutions 105 ° - 49 - 46

]

——
e
.

¥
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4 An analysis of the results appears in a later section.

Y

\(2) site visits with directors and staff o : Lo
of marine technician training programs : .
and with employers of their graduates

*
<

Particular attention was devoted to the following points
during the site visits.

—--student placement
f—institutional—empleYer involvement
'-cgrricuiem
.;. . ;7facilities and equipment

v ——faculty - ' N
' R . \

: --program administration

(3) workshops to aZZow and observe interaction
between profbsszonals cZoseZy associated ;
with marine techntczan traznzng |

. Part of the study input came from two workghops ﬁhat

LT ' had been designed to give the marine technician train-

. -+« 7 'ing community the same sort of opportunity to exchange

views and concerns as had earlier conferences. The |
- discussion items listed below were the same for the i
o : . two workshops. ' /4

"Student Placement . *Faculty
,-D gree of Specialization °‘Surveys :
gth of Program *Program Costs . 4 . .
'OnLthe-Job Training- *Evaluation
" *Student Retention *Recommendations

--in general workshop participants felt
that the job market for their students
. was soft.

. " On-the-job training has been added to a number of , .

i : " curriculums and is far more evident than in 1970. : 7
It was.pointed out however that OJT programs could
be an& have been blocked by unions. ' e

An overall recommendation that emerged from the
workshops which was given strong expression states
that: " - . , .

v
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v

An ovrgonization is needed to certify marine

" technician graduates and to promote the
concerns of studente and administrators. This
organization would also help training indtitu-
tions convince employers in all- sectors of the
‘value of the formally trazned marine technician
as an empZoyee.A -

' - .  Supply. and Demand

' "As stated earlier in this document, the problem of acquirisg informa-

y J .
. tion with which to analyze 'Supply_ and demind continues unsolved. Industry

" as a source of information has been extrepely. difficult to analyze because

- the. fraction contacted is so uncerta:Ln.

T
R

o magnitude of diScrepancy f.ound in this

wor ey
A

techniciahs recently tra:uied and the nifber of “jobs availablei'»‘_to them as .
. program graduates. If the data are toj

wi g
L v

be believed, demand will double
in 34 years while Supply w111 double

ab(':)ut 5. . ) 1‘ ;o .

~In add'btwn, students of many nonmamne pro-

part1cu1ar1}/ since ~. E .

° employers answering e questionnaires reflected . B .
“an uncertain understinding.of the nature of trained

marine technicians. | : S -

- The net effect of a11 the factors developed as a;}gﬁlt of the Survey
’ / : 9

is ‘that schoo1s may be ;rep?ring, students for jobs that employers do not Y

recognize, a point that has béen elaborate;I ‘in several studies kon he marinev-',

training community . , e X

-

Despite the fact that the job market for marine technicians has been"”

considered soft at least since 1970, enrollments in training programs' in-

creased sharply from 1972 to 1973, and will probably continue ‘to increase

@

in' 1974 o 1975. to S , ‘ B

urvey, between the number of maxfine ‘ -

\




v Because of the role. played by adv1sory councils ,and surveys of local needs,.

is the demand side of the employment~picture. o ' . T e

= N 4 . - . . i ’ "

. The more than 300 .percent average'rise in enrollments from 1970- to !
B . s N . . ' I3

\1975“would seem to indicate several possibilities: (1) That despite

‘pessimism voiced at the 1973 workshops and on, other occasionsslprogram
A . s " ‘ o

directors are optimistic about the job market; (2) A reluctance to

©

~ .,
o |

lgimanage program reductions after the hard sell that initlated them; or (3) : /

_The local picture of employment opportunities is quite d1fferent frofi

e

o’

' that for the nation and region - the latter two being more pessimistic. '

o
M Tan,

~The last is cléarly not the case. - S f

.y

LR - . . 0,,,

ResponSes of students, educational 1nst1tutlons3 and~employers when‘ v

_asked their opinions of the current JOb market reflect more optimism on,

? L} -

athe:part of educators than on the4part of otheyr group@. Where ﬂ¥i§. v v ﬁ,'

{

s

’ fquestlon applies to the local market, however, the 0ptimism is tonside;ably )

LIS

‘tempered, the local«perception of . remote markets being more favorable. ) Pl

-

v ot - LB s

- it is fair to assume “that educators are morg familiar with the local

‘ market than with the statewide and natlonal magkgts. One—of- -kind Bro—* T

(A ) T
grams are not adversely affecte% whereas common programs compete for
“xr & .,‘ @
opportunities thiat are always in someone elSes backyard. The student is °
)‘;’Ql‘

’squeezed between pessimistic employers and optimistic educator&. ,

“a?

& n ¢ G
The weakest llnk in assess1ng thé sﬁatus of the marine technician o e,
- 4

i x,
. \ %

The overall questzonnazre response from the private
. . . industry sector was too low. (20%) andl by and large .

Dtncomplete., It is felt that much of the demand. for - ‘ KA

marine techniciahs still emanates from the brivate .

sector as evidehced in an ‘earlier study wh@ch indidated .

that 75% of all techmcwns are employed by mdustry. .

- . T e < % . - “-;’« J

£
&
&
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L)

v

)

-

+

)

s

v " petence implied by the diverse ‘descriptions of a

- tﬁrough associated sales, payroll, value added, ox
~ other similar statistics descriptive of business
Cer . -activity. h .

’

. . ® The lack of umforam'by of the deftmtwn

for a technician, .

;o -
‘r

The, second complicating factor affecting demand "
is the inadequate definition of the term marine
. techpician. The variability'of technical com—"
‘technician is Very great, and complicated by the
-associated problem of defining occupation clusters.
Occupation clusters should be marine.dependent
‘rather. than only marine associated. .

° The lack of mszbzlzty mto the atmmde ‘
of employers toward the role of the: tech- *
mcwn, and relative vaZue of the "graduate - ]
of & 4-year program vis-a-vis, the graduaée
of a 2—year program. - .-

® The inability to quantify the comparattve.
-preferende of indus try fbr OJT vs. acadbmzc
muunm% mﬂ

® The structure of’marzne zndustny ztselj’whzch
because of the size (either very small or very
/ . large )parthpatwn makes it difficult.to i8o- = .
late and acquire relevant data. Many of the -
— small companies are przvately held, therefore
information concerning operations is not’
usuaZZy published. The large dzverszfied
companies do not dzstznguzsh their marine

activity in overall corporate reports. . o

-
1

. : T v S o L
- . Problems whose answers remain key to,adequatelyvassessing the: ,.

Wl’ : status of MTT are: . r
q The znabzlzty to zdéntzfy zndﬂstr¢es whieh - L
Y = . . .employ technicians through any gimple ‘ ﬁf 0
e oo ¢ criterion such as Standard IndMStran :
N C CZassticatzon (s1c).
’ : Conceptually, the reason for the enphasis unon SIC
. coding 1is to develop a basis for projecting demand

Ny
«




"The conclusions'reached in other studies uith similarly insuf-

; ficient inﬁormation, particularly those condugged by personnel with a
vested interest in ‘the outcome, Suggest thaw it may be difficult to . ' ' v“

: &aintain objectivity when faced with the 0pportunity to create new P D.‘
o Programs. ' .; o ‘sﬁ_’é//’ e : -

+ “»

»

Recommendations

v -

Although the information available can handly ge considered ade&”‘\\~ \\
13

4 ‘ﬁ" quate for. rigorouS*guantitative,analy31§ the trends evidenced in re-

o ocent 1iterature as well as in the limited results of the current question- L.

'naire, lead to thet%ollow1ng recommendations.
A

Recommendation ' oot e §

The Interagency Committee on Marine Scieﬁte and Engineering should
encourage -the appropxiate agency -to establish an.office in which the

following activities would be developed and maintained:

a. . a national source of manpower data relating to ‘ o

! supply and demand of marine technfcians region- . ; .

: - . ally and nationally, the data to be compiled and.

| 0 . disseminated on an annual basis; ‘ ) _ .
\
\
|
|

b. interagency coordination of marine “technician N
training program sponsorship,

. _ " c. “objecpive yet flexible criteria for decision-
s . , making regarding initial or continuing funding _ . .
of marine technician training programs; ) . _

t - ° Jd. assistance to existing training programs §n
reaching a realistic assessment of their activities}

) e. the means for dynamic involvement of students, "
\% educational institutions, and employexs in order ’ L
that the interests of all in the marine tech-—
nology arena be understood and pursued in an
atmosphere of mutual understanding of goals.

T

o
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. . - - s L

. | S 12 r . |
. ) . . . . X 4 . . . !

» e ’
) N - ; . A
ﬁThe collection of adequate data is go vitaf to the assessment df supply
i and demand, federal sponsorship of e{ucational programs should be made
o - conditional to the maintenance of adequate Tecords. L
S e fINVEST IN IMPRDVEMENT QF THE DATA BASE )
v -, A L . : Recommendation 2 )
' Until such time as adequate manpower data are availa‘bIE, and ugtil the
- success of existing programs can be evaluated, the Interagency Committee
on Marine Science and Engineering should recommend to Sea Grant and '
other Sponsoring agencies that:
& * . \k 4 ‘§_
a. requests for federal ‘funds for existing maring™ .
» technician training programs be more carefully- Co .
St L scrutinized and evaluated by Sponsoring agencies' . . o
‘-b.b requestslfor federal funds for the establishment .
. : o : of new programs be denied, except where clearly
¢ o ‘ . documented  manpewer needs, particularly local,
‘ . vérifié% by the Sponsoring agency, can be,
- . provided along with documentation showing that

»exlsting programs can not meet these needs;

) c. all programs receiving federal sponsdrship be ‘ .
“eel ' - held more closely accountable for providing de- .
- . ' tailed employment records of program graduates. S\

Pursue a program development strategy which minimizes risk to the stu--
dent. In the absence of better information from the user, a shortage
of trained personnel is;referred to an overabundance.

-

LET SUPELY LAG DBMAND . < -

]

L.

Encourage only selective types -of marine technician training programs
because N . T o j
. ;L : ‘ .  a. 'Accumulated»data however incomplete, shoWs that -
. supply is increasing at a much faster rate than
- , demand. Lo

- b. Respondents q?¥é universally nenthusiasticnabout
future opportunities. §

nte o

| KN > ’
.ot ) ) \‘0: : o a "\’.x.', ""\5% .
. .. . Re@gpmendation 3 T

Initiate action with prospective userE, particularlygindus;ry, to créateb
nce a major purposé’ 9f MTT programﬂ\

a more credibls picture of ﬁemand. S




ii3ybﬁl‘ ‘ . N .

is to fill a declared need of the user, than the users, in good faith,
should be willing to provide the data needs. No data=-no programs!

As part of this effort, develop defini%ions with . the help of employere
for : . 4 . S 7
v +Marine technicians
< »Marine occupations 2 . 4jf
*Marine occupation clusters ' . ’1 -

[

fy Recdnnﬁendation 4

‘In order to alleviate placement problems of students recently krained

or currently in training, and while awaiting the implementation of the
above recommendations, the Interagency Committee. on Marine Science and
Engineering should immediately initiate a Special effort to:

a. didentify marine—technician level prs within the
' federal establishment‘

b disseminate this information to;marine technician
UE training program directors.

PR
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-guidelines for future program mapagement decisions. A ter?S years of

Robert White), Administrator, NOAA, and Chairman of the ﬁnteragency‘

mittee's Chairman in November, 1973.
7

, employer. This phase of study was completed in April 1974.

Part T

THE| ASSESSMENT STUDY

- The Nature of thé' Study

a .

The' purpose of this study is to reassess the statiis of marine tech-

<nician training programs in order to provide the Office of Sea Grant with

A

undirected activity and diScuseion, the following ques fon remains to

s

be answered:"Where does the country stand today with r spect to training

and employment of marine technicians?" '
- The study was initiated in September, 1972 at the yéquest-of Dr.
Committee on Marine Studies and Engineering (ICMSE). Study findings

along with resultant recommendations, were tg.be presen ed to the Com-

The fundamental data collection tool is the survey - mail, inter-

view, telephone - and with the use of this tool there are the felated
fundamental problems of participant selection (the sample) and partici-

Ty

pation.
The results of the first year of study indicated that additional

effort should be expended to examine the industrial sector as an -




Study Methods

N Kl
“ < 3

Three areas of investigation were purs@gﬁ in ordet to aqééss/fﬁe ' Ty

' .current state of marinS¥technician g%aining'and.employmenf;' , : ‘ca"‘
. | e-research into the nature and develop~ )
' ment of emzrging training programs and
occupations in the marine sciences !
--visits with directors and staffs of
mariﬁa%gfghnician training programs
and wi mployers of their graduates i
- ~=~workshops tb interact with professionals
closely assoctiated with marine technician
training -
Each is briéfly discussed below. - . . c, o
- HV . ’ ’ ‘ ‘ ' é
Research - : -
g 7 _ :
Marine Technician Training (MIT) has, receivéd extensive and conm-
tinuing atgéntion during the past 10 years pgsulting'in a number of
publications considered landmarks b§ the marine'tecﬁnician training
- . 2N t T . .
community; Chan (Ref. 6), Daubin,agd Mavor (Ref. 10), Rechnitzer (Ref. 19),
Gillie and Pratt (Ref. 11), and Heinkel (Ref. 13) to name a few. These
.and other contributions to the literature héré.carefully teviewed in the I
[y . -
light of recent history; hypotheses.and assumptions were reexamined,
and investigations initidted where needed to gain new information,
establish trends, devélopvmethodology, and define guidelines for MTT
program magnagement. Since thése historical reports are familiar to
those concerned with the field, a review of the litérature will not be o

fpresented here.

' Notwithstanding recurring problems encountered by other re-

’ B [
searchers -— e.g. the lack of standard definitions .and job classifications,

s 0

R ‘ 7 \

17
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and disappointing returns of survey questionnaires‘—the fundamental

data collection tool.continues to be the survey. Hence, in the course
of this study, questionnaires were mailed to marine technician‘students;
. S LY .

.  educators, and employers, and some followed up by visit or phone. In

other caSes, telephone c 1s were the only contact.
. : Recogaizing the shortcomings of ‘the data collection methods, at

N |

. best ‘the survey could result in current data of benefit to the study
e y &7
N ‘and to the respondents. At Worst, weaknesses in communication, already '.

- .
¢ 0

~ well documente earlier efforts, would be reinforced. Three quesStion-
q

N
o '

naires were designed and distributed A student questionnaire, an educa—
™ > -

An ovarview of the results will be found in Part III of this’ report.

The employer data collection program was conducted in two stages.

'

Ffrst, a general survey of industrial, governmental agency, and educa—

'tional'institution employers. This was followed after analysis of the

.responses, by a spot survey of representatives of industry segments
particularly-significant to MT employment because of local employment

. &
. " histories, economic growth, or continuing historical employment’ trends

\ .
_over the decade of investigations.

More detailed discussion of the research methods will be provided

-

in each section of this report where appropriate.

Visits ’ .

Institutions offerin;;ii:ine technician training programs that

-~

were visited during the course of this study are listed in Appendix II,

with brief descriptions of their academic programs.

~ . . -
- '

{ . . V
-' 3
.- i
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C e : ~ . A

Particular attention was devoted to the following paqints &u;ing the
_ site‘visits: N . : g ’
. ' AN o ’

--student ( pZace‘menIt;
;-instituti&%@l—eMpioyer-involvemént
J ,' . ——curriculun ‘
—facilities ané gquipment: v- B ‘
: --facul‘;y
5 » . - -4p?bgrdm administration
e o ) N
ﬁgrkshogs g AP // : | <

N .

.
;

3
:
3
:
3

¢§:  . Two workshops held in 1973 as paft ;}‘the asgessment study are

-
(]

. ,'de3qribed and di§cu83ed in Part II. Lists of attendees are included in
Appendix I. S - , B . : | g

\-

Additional Activities

A signi%icant result of the above actividies was the beginning of

informal dialogue with program diregtors'and instructors, and with

%

potenfial or aétuai employers of marine'techniciaﬁ% which facilitated a
continuing e;change of views on employment levels and rates. As noted

earlier, in many cases, further visits, télephong éonveréétions, aﬁd
correspondencé followe& the initiate contéct made by questionnaireg or

site visits in ;n effort to clarify information and better ﬁnderstand t@é -
re3pondents'perspecti§e of the‘quesfions t&at were Being asked. 'Fdllowup

of pf;vate industry was bénsidereﬁ of special interest. Visits were |

N

made to a’number of employers,snme 6f whom had answered the question-

naires, and some of whom had not. Impressions gained in the field,




while not quantifiable because they were so sparse and incomplete added -

o

., . a dimension of understanding that ¢ould not be gf.ined frofh the impersonal

nature of questionnaires alone. / .- . !
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BRIEF HISTORY OF MARINE TECHNICIAN TRAINING PROGRAMS -

. - ‘ " Introduction 3

1 The history of marine technician traiging programs in the United

States parallels to a great extent the”history of national concern
. \ . 2
with imaginative and beneficial utilization of the nation's marine

environment. Both are relatively recent phenémena. g

A

--

Although events. Ehat occurred prior to 1968 will be available too,

the history of marine technician trqining programs is basicall?’confined :
o e -
to the past five years,;as illustrated by’ Table 1. In readingfthis

Table, note that a numbeﬁ-of institutions offer more than one program

in marine technology. Therefore, the number of programs exceeds the,
< . C ' - . L e
number of institutions. . ‘ o
o>
P ' ' .
Table 1. Number of Institutions Offering Marine
- Technieian Training Programs, 1965- 1973 ¢

ear New Starts .. cum.nuymber ' /

pre-1965 . . 1 - 1
1968 - ! g . 9
1970 E 12 - 21

1973 . 13 4 . 34

& ot




“major diScuséion poists featured at the Marine Technician Training Pro—

= . C -
At least four significant events seem to have spurred this prolif;

>

eration of programs '_ & .

- --1966; establtshment of the Nat%onal Sea

. ' @rant program

] . -n'_;.——1968, first AACJIC conference on martne ' =
technician trazntng, and pubZzeatzon of
the Chcm monograph . ,

T -~1969; publwatw;z of the Str'at[ton Comm,sswn-._ S -t
‘Report A
"" —~1970; second AACIC confbrence on marine : S C

teehmcwn training - P e |

A nunBer ‘of more recent events of significance ‘also reported were

AR

gram Directors Workshops' ¢onvened as part of this asseésment study. The .

results of these discussions will conclude this brief history.

°, - The Rvle of the National Sea Grant Progwam -
" . B . - . ;
Back ground °

.In a speech,entitledA"Edocat}on in Marine Science and Technoiogy,"
presented to tne American Association for the’Aﬁvancement of Science,
Dr. Robert B. Abel (1967) noted that the history of education in oceanogf
raphy- was as complicated’as the inteédiscipiinary nature_of the:field '
itself." With regard to developmsnts»beginninguin the 1950s,'when the
National Academy of éciences and the’ Congress first becane _aware of‘tne
educational problems involved in the expansion of marine science endeavors,

/ -
Dr. Abel listed several steps tanen in that decade

Congress formed a Subcommittee on oceafiog-
raphy.. 2 .




b. More ‘than twenty federal agencies joining in
commop cause. established the Interagency
Committee on .Oceanography with specialApanels

-on research and education. ]
- c. The fede;al budget for'oceanography rose
' - approximately 20 to 30 percent for about

- four years, highlighting research and

education.

d.':Ong'university after another discovered -
that people who had hitherto been minding
~ _ their own business in departments of
- biology, geology, etc., had really been .
eceanographers all the time. . "Curricula - “
i in oceanography were glued together as fastf .
. ,jas the deans couZd speZZ ONR."Y '

e
~

By 1960, several oceanographic education centers- could be foundb

N

% o
scliences led to the es;ablishment of the'National_Sea Granp;Erqgram,in

.

1966. The program was closely tied to educational .institutions,again

)

e

ﬁn&erlining éhe national interest in preduc;ng graduates who would
.?advance4ene enhance bh&geoniﬁg.merinelactiJifies. | | » s
The Increased oufput of highly educagio;al eceanographers prodqeed
another demand. To_cerry national marinewgesearch an% development
forwafd at an’acceptable rete, support personnel able gg assume day;

N : ~
to-day mechanical”and technical tasks were needed. Strong interest in

developing educational programs for. marine technicians became apparent

in 1968; since that year, a number of juqier colleges, with the support
- | _

of Sea Grant funds, have entered this relatively new training field (see
Chart, opposite\page).

o

9 e,
..

in the United States. Continued interest and development ih the marine"
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" Dok
e

Program Support‘ Sea Grant and Other Federal Agencies ’ ”144;{

The‘National Sea Grane College and Program Act of 1966 was fundamental
’%

; /f to the accelerated training of'marine technicians one of Sea Grant s
. fi

i L3 4
[

objectives was to’providerfunds for tech&}gian training, which at that

R

l~xtime had not been undertaken by universities and colleges involved in

] ~ Ea 2

f marine Sciences. Ninety percént of the marlne technician training pro— 7}'

grals (80 pf the institutions) in 1970 had at one time -or another re- ﬁ;f‘;-p- o

ceived Sea Grant funds. Those that recelved Sea Grant funds for t;ch‘m ‘ﬁ e

.
’4 [N

B New tnaining programs received aid from other feder,

N X .
. as‘well as from the Office of Sea Grant. Certain vocation l—technical i L

=4 - o

grams. A{ least one program (for American Indians) was s

' . the Office of Economic Opportunity. The Department.of La ;? funded

‘ By 7
a short-lived District of Columbia program for low-income minority -
youths, as.well as a joint program in fexas involving an electronics
firm and a technic‘1 institute, also short-lived. The; 1ironmental
@ 5 ‘ °
' ?Protection Agencg‘also Supports a number of junior col s in training
for technical’personnel/in the field of water-qualitya A
In the speech cited earlier, Dr; Abel called the : try of other e

; %
éld'unfortunate,

-

federal agencies into the marine technicianvtraining

in that it gave rise to "a fear that the supply of_oﬁean’technicians

: N
" will shortly exceed demand and we will be turping ouf “people without

jobs." This phenomenon serves to iIluStrate the.St§iI'prevalent problem

' . _ e,
) SR 3

.t

. .

. _ .
T - . : -
R a - . ‘



. A . "L ‘- Cr - L
of differences hetween‘(l) state and’national perceptions of need, and . '
) (2) pqrceptions of state and national heeds, This will be discussed K
further in the analysis of demand C '. o ° -f' . 7

") ¢ . N »

Abel went on to say that'since "this very unhappy situation' was f'

-

beyond the c9ntrol of. Sea Grant, that agency would accordingly reduceq_’

[ .
... its program sPonsorship, desPite its conviction that it was the best

LY
.

qualified sPonsor in the field. But as the® Chart (p 13) indicates, this was ot

easién said than done. It has taken 4 academlc years to. w1nd down the

R

-

ot numbefr of programs,. including a number of new starts. .
§ The Sea Grant Prdgram s most recent expression of- interest with
l’respect to Marine Technician Training is contained in the follow1ng _ . 9

statement of obJectives derived from a recent Sea ‘Grant long-range plan: .

. ——To bring to self—sustained maturity the oceano-
graphic aide and marine biology aide technician
programs Initiated successfully under Sea Grant.

(No more will be'added in the foreseeablenfuture).

--To br1ng to self—sustained maturity existing fishery
technician courses and to add new courses in
support of specific regions and fisheries as in-
dustry may require..

--To add marine options and elements -to improve .
the level of -competence in seafood processing,
_ -in gstablished food science and technology
. : A technician courses, in geographic areas where
' " industry} is in need of better _trained peopde.

~-To- add marine options and special courses in mar-

/ ine engines, hydraulics, and refrigeration 1n ' \\
. - established technical vocational courses as'local )
’ need may| require. » - L .
L ©A , . | .
< ! . f‘v. . .

The Stratton Report

In 1967, the Commissign on Marine Sc1ence, Engineering and Re- .

~Sources chaired by Qir. Julius A. Stratton, began its investigation of
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. |
all aspects of marine science in order to make recommendations for an , !

N : : -~ : |
overall plan for.an adequate national oceanographic program. The ensuing 3 |

report (Ref. 17) provided another spur to the development of marine
technician ‘training programs by recommending that additional training

W ' -.Programs be created. » .' oo .

~

The Commission's Panel on Education, Manpower, and Training found
that "Reliable data were inadequate or non—existent for many aspects of

its task, that programs, particularly at the Federal ‘evel, were poorly

coordinated; and ‘that the history of marine sciences over the past decade

Al

L ~—

has been characterizéd by an empahsis on basic and applied research at
 the expense of eéducation and trainihg." It further statedAthat "The

. manpomer situation in the marine fields is,not critical, although shortages

do exist in certain areas, and that it is impossible “;predict future

_kpply/demand condi tions With any precision" (emphasis added)
| The Commission perceived the need for a better system for the col-
iection, analysis, and dissemination of information relating to training
' programs and their needs, to be urgent. Thef%fgre the Panel'recommended
that a Marine Statistics Center be established within one government
q agency. It waéshoped that this agency would be.the Off%ce of Marine
Education, Training and Manpower,iwhose creation»was to stem from aﬁother
recomeendation of the Commission.
| No action was taken on these recommendations,vbut a change in-

organizational Jtructnre did take'place: the Office of Sea Grant, estab-

iished within the National Science Foundation, was transferred to the .
: i ,

newly-created National Oceanic and AtmosSheric Administration (NOAA). -

-




In an attempt to~f0resee ¢he manpower demands expectéﬁ to result
r" '
from Stratton Commission recdmmendations for oceanographi% research and,

develOpment, Sea Grﬁnt was clearly'charged with stimulating .the develop-

ment of marine téthnician training programs

3

4

/1

“The RbZel%j’the Amegﬁcdﬁ Association of
Commurity and Junior Colleges
N B

a T ]

.\1968 Conference _
In March, 1§68;§the‘American Association- of Community‘and Junior
Colleges. (AZ\&JC); in cooperation with the National Sea Grant Program,
Asﬁonsored a conierence in‘Florida to ﬁInvestigate the canabilities of
the two-year comnunity and junior colleges to promoté uarine'resonrca
develomentby training maTine technicians" (Ref. 11);~ o o,
Later that jear, the Association publiohed the results of Qordon
L. Chan's California survey (Ref. 6) The'report appear;‘to have Been
acgepted';; members*of the AACJC as proof of a sharply‘rising demand
for-formally traineo marine technicians. There is-no doubt .that it
'strongly influenced the entry of two-year colleges- into the field, even
though, along with his data, Chan had included a rigorous checklist }or
schools consiQering_the establishment of such programs. Speaking in
1973, Richard C. Benson (Ref. 2) ‘traced the creation of about'20 pro-
grams to the 1966 AACJIC conference and subsequent publicatiog of Chan's

3

survey.
- Chan felt that t%e required 415 new technicians with four-yeax
;‘training ‘could beASupblied by existingdprograms in California; the 88
percent of technicians needed witnin the‘five years following :hia

study would come from junior college programs.
. »\




Since 1968, questions have been raised concerning the estimates
on which Chan based~his report. Gordon (Ref. 12) for example, wrote that:

Chan estimated that Califotnia would need about
415 new marine technical employees with
‘bachelor's degrees between the years 1968-1973.
"He estimated that about 43,000 "technicians"
were employed in marine-science occupations
throughout the United.States-in 1968. His
figures appear to be high, although his statis-.
tics were reported at the 95 percent confidence
level. If his figures were reduced to half, a
large employment potential would still exist.

Speaking of'the California survey, Rechnitzer (Ref. 19) noted that
"less than six montha after its péblication Mr,'Chan founé it necessary
to reviée his estimates of needs downward by a factor of approximateiy
4.5, a decrease in foreseeable demand of 78'§erc¢nt." Another writer

stated: "I have reason to belleve the survey data gave a false impres-

?

sion of the real manpower needs for oceandgraﬁ%ic technicians and may
O . _ .

have unduly stimulated interest in developing additional training pro-

gram;? at le=st in California" (Ref. 3). B
It is importan; to try to gain some insight into possible reasons
for troublé with tﬁe Chan forecast particularly if the same data

v

collection tools are to bhe uséd. .
- 2

In retrospect, it appéars that greater caution might have been
e::rcised“in the use of proportional forééasting, a‘mthod strongly.. .
depéndént on comparability'of characteristics between different areas.
It 1; pgrticularly relevant to the marine techniq}an:problem because
ego few ;esPondents in the sampie (10% of the organizations) contributed -
80 heavf.ly to the employment of technician_s> {70% of the techni;c'lans).

In this particular case, proportional forecasting implies the existence-
v '

kY

)
L
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of similar industrial distribution situvations nationally, a phenomenon not
egtablished by the study. Also the most prevalent disciplinary type is

b .
the large grOup,electronics technicians,whose marine role was not estab-

lished. In short, sample Segmentation is required/tbggain a better under—

standing ofecausality. A8

b
93

1970 Conference

Following the events of 1968, the, Office of Sea Grant called for a
.- ) y -
general assessment of marine techniciaon training programs. To begin the

assessment, the Office cooperated in sponsoring a second AACJC conference.

' Representatives of 20 *raining programs, along with experts (a total of 5)

from industry, government, and marine education were invited to attend
this August, 1970 conference. . : - .
The conference report, (Ref. 11) reflected the growing concerns of the \
marine technician training commgnity,at that.time.\ The three ma2in con-

cerns appeared to be:

1. how to judge the job market in light
of student placement needs; —

2. how to determine optimal program length
and appropriate courses; and

3. howftq recruit and'retain students \\\ - ‘ .
Whilé}some of” the concern with tﬁ;,éituatien was attributed to the
gene;al tightness of the job martet in 1970, "several conferees from
two-year colleges and the mariné in@ustt;es implied that earlier pre-
y : o

dictions of need for certain kinds of marine technicians were either in-
yaccurate or were misread by program planners." Tﬁe'huﬁdreds of jobs:

recently prédicted for one location were not available, nor would

. [
they be in the near future. It was recommended thatxlocal and o

| \ . y | .

oy
L
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»regional surveys be undertaken as the first step in determining

. if a specific program should be initiated, a suggestion also made by

_ . . . X . ‘
Chan in 1968. The 1970 report included & qomplete;;urvey strategy.

©

_ . ‘ ~ _
Although the program dealt at some length with Institution-Employer '

o invdlvemenf, the meager pafticipation by‘;he community of employers is
symptomaiic of a communications gab that continues to affect the develop~

b - ‘ment of a national Marine Technician Training .program.

4

‘%%e 1973'ﬁbrkshops

: Concerns .identified in 1970, particularly]the concern‘about student
. placement, continued to be the topic of reports and discussions in 1971
and 1972. \g noe
N <
. -

. - By 1971 it had become apparent to many’ that earlier predictions of .
a sudden boon%in,the marine sciences were overoptimistic. Marine tech-
\‘ nology‘program directors began voiciné\their‘concern with employment
potential fq; their graduates. Some took immediaﬁe steps and placed
suotas onaenrollments; others took no action.

Some continued planning new programs and additiOns‘to‘éxisting
ones.

By the beginning of 1972, the Office of Sea Grant had begun to

receive reports of trained marine technicians who éOuld not find jobs *

commensurate with their educational background. These reports were

opccompanied‘by requests for assistance, often in the form of questions

o

o AT R vy T e
A

Are existing data on manpower needs and trends in the marine sciences
: ;
"ﬂi;_ ' reliable? What type of marine technician fraining curriculum will be of

greatest service to the student in his or her future femployment? The
. E .

el . . o
¥ s




' 1ietiof queetions grgw. Industry Wanted to know juét what a "marine
| technician" was. Students simply wantea‘to know where they could find
- a good job% T 7

By m1d=1972, the lack of employment opportuhities appeared to war- .
rant serious attention. The Interagency Committee on Marine Science and
Engineering (ICMSE) requested that the%Sea Grant Program initiate a study
of fhe situation. | '

Part of the study input was to come from two workshops designed to
girevthe marine technician training community the same sort of opportunity
to exdhange views and concerns’ as had the 1968 and 1970 conferences. ﬁut
again without the benefit of substantive input by employers.

’ The East Goast Marine Technician Training Program Directors Workshop '

was held in May, 1973; it was tolloWed by a West Coast workshop in June.

Discussion items listed below were the same for the two workshops.

’ *Student Placement ’ *Facul o
— *Degree of Specialization - ‘Surve¥s :
*Length of Program : *Program. Costs
*n~the-Job Training ° " *FEvaluation

*Student Retention *Recommendations

v

Salient concerns and reactions are discussed in the following sectiogs.

l. Student Placement

Directors of.some programs reported 100 percent placement of their

A

graduated classes; but in general,‘workshop participants felt that- the
job market for their students was soft. The amount of federal or state o

funds allooated to marine science affects their students directiy; when

budgets for marine fields are decreased or not increased, the marine tech-

nician's career can suffer.: . T o
- : ; } -
( . .
9 &
- .
g LB . » -
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Any optimism expressed was tied to-increasing'national interest in

ecology and the environment. Program directors felt that their students ~

®

, R
and graduates could constitute a vanguard of skilled workers in environ-
- ) ‘ / Ca
mental control. Many directors were concerned however about competition )

5 - . . : )

for jcbs‘between matine technicians and water quality téchnibians'trained
partiy with-EPA grants. National concern with locating new sources of.

energy was also thought to be of possible benefit to the tefhnician market

(because of potential 0CS activ1ty) ' ‘ R

]

2, . Degree of Specialization

- : . Y ’ Q
Workshop participants reached no consensus concerning the degfee"of

Specialization desirable in trainlng programs;, an aspect of training that

has been the subject bf attention at ledst since 1970. However, one

—2,9 .
participant, Captain Arthur W. Jordan, felf that the reason for a 1ack of

13

jobs may be. that prOgra are too academically orlented, thus not providiﬂg
students with sufficientrtechnical skills. (Captain Jordan subsequently -
read a pabvcr on this subject at the Ninth-Annual Marine Technology Society

Conference, Spetember, i973). This appears to he borne out by'notations

on questionnaires and lectters of transmittal which bemoan a lack of hands- .

v
o

* on competence for the  graduates of some technician programs.
s ”'_A . ¢

3.  Length of Program

5

-A number of program directors‘questioned whether two years was
sufficient time to give students the grounding they need to fill demanding
jobs; They suggested that perhaps it requires more than two years .to

-develop a scientific and vocational appreciation of the marine envirpn=- .

. ment. Some programs offer . summer extensions in an Attempt to intensify

training. it




Updating and upgrading of programs can also affect program length.

‘ 'I‘his effect w;s evident: in fisheries curriculuﬁxs, when new gedr ‘and
techniques were incorporated into programs More field. time also was
being offered to fisheries students.

. General marine% technology curriculums showed less updating. Schools
with strong advisory comni tteés and with sufficient funds for new equip-
ment seem to keep pacewith new dev310pments better than those lacking'these

advantages. As in other areas, the financing of a program determines to

a great extent the am0unt of atte..tion program directors are able to

&

o
"

R N -

devote to updating of curriculmn, course content, .and- equipment. . /
) &

Degree of Specializa*.:lon and program length appear to create con-

3

d‘fli ting arguments in the community of educators. Some wish to broaden.
| others to narrow, training. A review of placement records provided by )
some of the more specialized pr0grams indicated that as recently as the .

!f b
Class of '73 highly specialized vocationally oriented programs were

successful in experiencing high emnloyment rates (Highline CC, Santa

Barbara CC, Miss. State Univ.). ‘ , . @

+

o
a
[}

4., On-the-Job” Training

- o ]
On-t\:he—job training (bJT) has been added to a number of curriculums,

3

and is far more evident than it was three years ago. As the.majority of

4

representativesnat‘the worlgshdps repo::ted little demand for’ theqir grad-

uates anj‘d felt 'thatv competition, for existing jobs was keen, employers vere

seen to have their p1ck of applicants. BA and even:in some cases MA

graduates vere known to have aaccepted jobs that could be filled by 2-year
‘ graduates. Pr0gram planners hoped that 0JT pr0grams would enable their

- M.

34




s ' ”§tudegts to find jobs commensurate with their training, and perhaps even.

éive them\én ad§antage when competing with graduétes of four-year insti-
tutions. ;t was pointed’;;t;however thét 6JT programS-qoula be and have t
.been blscked by unions, particularly in the field' of diviﬂg. Eertainly

the establishmént of certain types of OJT programs is not without problems.

.

5, Student Retention' . ¢

. . . . )
~ Workshop participants expressed satisfaction with the decreasing

student &ropout'rate, which has diminished each year. They felt th%}

-
'

screening of grplizants had become more efficient, and that more attention

B.

was being given to reading and writing skills of“enteriné students.

Some participants complaihed however, that high schools were not giving

adequate grounding in basic reading, writing, and mathematics skills.

. i . ; . - -
4 ° FL I . o,
i - 6. Pédculty

Program directors expressed general satisfaction with the‘caliber
LI of their schools' instructors. Recruiting faculty, whether those with ¢
academic degrees, those with experience working in the marine field,

o

’qr those with both qualifiéations, seemed to present no real problems.

s TRATSLE TR A e e e e

 Salaries appear ‘to be on a par with salaries of instructors‘;n other .
vocational fields, though bfteniless than salaries of skilled, experi-

ched marine workers.

7. Surveys

Even though the needyfog suirveys of local and regionai maﬁpowér_

requirements has been stressed in a ngmber of'reports; workShép partici-

pants- found such surveys of little value. They relied primarily on their .

P

a

. 4
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- . )
BN X -

advisory committees for job market guidance. They considered it of the

greatest importance to select members of the committees carefully; members

should be truly cognizant of employment opportunities in‘marine areas.
National surveys compiled on the regional level would nevertheless

‘be of greatest assistance to attendees, who mentioned the Office of Sea

Grant and the Department of Labor as two possible future sources of such
survéys. They felt that these surveys would have to be conducted regu-
- larly, to be of wulue and thatbthe distribution network would have to E |

uinclude all relevant sponsoring a;§5§igs and schools.
Perhaps the reason for interest in regional rather than local surveys
is that job potential on a regional basis Seems to exceed local employment
potential. Survey tpols,focused on a region would reveal a more viable
market for\whichoto prepare students.: On this basis'however, one might
. "~ be forced to question the credibility of -market estimates based on the
possibilities for multiple count g of-the same_demand. In addition, lack 4

of time, money. and manpower render it difficult for individual schools

to run acceptable locgl surveys. o = . AT

8. Program Costs -,
b Many program directors were unable to speak of program costs in

sPecific terms. A report on vocational-technical education cogts issued

w

by the state of Washington was said!to condlude that vocational training ,

47

.costs three times as much as education in the liberal arts. Marine tech-

& - nology prOgrams entail costs beyond‘those of many vocational-technical

.
-

Arograms;
. Workshop participants were concerned with discovering wnat makes

"a cost-effective program, and wanted guidelines that would help them




"determine coSt‘effectivenaSSa They felt that this information would put

\

L _ |

~them in a stronger position when requesting funding. : _ \
' : i

© 9. Evaluation ' ; o i . - B,
Program evaluation was'conceived of mbstly in terms of f0110Wup\ ..
of graduates&nd review of advisory counciI input, as typified by Heinkel &
Tependino (Ref. 13). 1In the-case of. the followup however, learning if
. . ~and where a student is employed usually does not extend to quéstions con~
cerningvthe nature of the employment, nor the apor;%riateness ofgtraining
for end use, ‘There is little eyidence that eraluations are conducted com- '
. paring levei and tyoe of training.with job requirements. Is it necessary,
for exampie, that an oiler/wiper,be a graduate of a Zayear training program?

While most program directors indicated that they would like more

evaluative information, they a1so>indicated that they lacked the resources

o
v

to search out and assemble the necessary data. The program directors
.already darry heavy loads in teaching as we11 as administration, ,and their

budgets do not allow for hiring an evaluation sPecialist.

10. Recommendations

An overall recommendation that emerged from the workshops which
was glven strong expression states that:

I o An organization is needed to certify marine

' technician graduates and to promote the

concerns of students and administrators. This

organizatidp-would also help training institu-

_ tions convince employers in all sectors of the

a : value of the formally trained marine technician'

' as an employee. _ . . o
Discussions concerhing EHR selection of an appropriate organization
were inconclusive. -The established scientific organizations Were Seen

‘IED . . C e

o ' ) .‘ £3rd '
R < . 37 |
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as aloof from the concerns of vocational-technician educators. A prime

'canéidate would seem to be the AACJC; there are some feeling,.howeﬁer,
that the Associétion had not followed through in'investigéting means of

-aiding program directors after the 1970 conference; én aiternative might
be‘pattéfﬁed;after professionalisocieties, i.e. an Associétion éf Cer-

-

‘tified Marine Technicians.

As a result of the inaction after the 1970_conference,:t§g conce;psk

hY 0

voiced cpenly at that time have been intensified rather than resoived.

)

Conclusion

Spurred by the rhetoric of what appeafed to be 'a concerted hétional

effort to develop marine resources and by the interest of two-year insti-

“tutions in offering students training for technician careers, lthe number o

i

-o%"schoois offering'mérine technician training has catapulted frdm 1l to
34 since 1965. )

" Early in thié brief period of conﬁinuing expansion,’ques;ions'con—
E;rning the viability of continued expansion were raiséd. Program plan-
ners searching for reliable mBnpoWér data from which to-foreecast future
needs came up eqptyfhanded. 'Accurate surveys érepared on a national
scale weré not avéilable. 'Surveys compiled polling ldcal'employers too
often revealed a lack of "product" understanding on the.pa£t”of.industry.
Funding and advice Weré made available from various governmenélageﬂcies,

.

but due to cqmpartmentalizaéioﬁ'gf interests, no'sinéle federal agency

’

could be relied upon. to provide an overall picture of the marine tech-

niciéﬁ training community.

L )
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e .l

In 1973, litele seeméd to have chan’; (S Prog%sms continﬁsito oro—.

-

; &yg-or'unre Yyears reqain unsolved.

RN

dstermine whether:

4!\ $ N

b (a) the at ributes of”%hevgobs are such that they
don £ quire uniﬁue trdining ..

3
{

(b) the schools are. g on those
opportunities wﬁnch beneﬁ t most from
uniquenesses &;&;he enviro9ment

"o There are still no surveysiégo focus of responsibil*ty, no evalua-

_tion prograﬁs.snd no reliable‘dgta~base.
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Part III

&

~ ' Introduction ‘. . .0 8
L . v . rs - . . -
. . S ‘

\
|
|
|
\
. S, OVERVIEW OF SURVEY DATA R o
Eivetstudent_queStionnaires'were.sent to each of 95 schools, for a

total of 460 questionnaires. Sixty—five (i4 percent), represcnting iS - R

. Schools, were returned. . )

Ninety=five questionnalres were directed to educational institu- = q‘

~

\

tions selected from Environﬁkntal Education in the Community Colleges

i by Arden L. Pratt, Marine Technology Programs by Angelo C. Gillie and

Arden L. Pratt, and Bn&qersity Curricula in the Marlne Sciences and
(

iated'Fields published b the Interagency Committee on Marine Science

and Engineering. Questionnaires were returned by 41 (43 percent) of . —~7

these in%kifutions, representing 18, statesa the District of Colhmbia,
~and Puerto Rico. o — 5 o

‘ The employer nnnstionnaire was sent to private industries, govern—

o

ment agencieslxand eduq\tional institutions. Industries were selected
- from Under Sea Techmology Han book Directory 1971 72 (Ref 24) Section

*B. Of 1, 452 companies selectea, 296 (20 percent), representing 35 states N

w

and the District of Columbia, returned questionnaires. Eleven percent

-

were returned unopened due to ipcorrect-addresses. One;gundred ten agen-
cles liSted,in.SectionQGmof the same publication were Polled; 50 (43

" percent) reSponded. qgucational institutions known to employ personnel
. ) “ - N ' . M

*
. . B
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RN

.from-other surveys listed in Table 3. -Note however that the latter in-

40

-1

in marine- sciences also received the questionnaire, supplemented by a
list of Sea'Grant Program Directors. One hundred five questionnaires were
sent, and 49 (46 Percent), representing 20 states ‘were returned.

Table 2 provides a 8ummary of the questionnaires sent and returned.
@ ;: . . 7

-

'~Table;2: Assessment Study Questionnaire.

R R Rate of Return - :
. S e T

: -..ﬂ',Sent.\s_,fM K Returned'

-~ (mumber) - . , (numher) (percent)
Students‘ ,';r - ': ' : o 4T5 C l;65 . w
Educational In%titutions . \‘95i o . 419.'. 43

!.Employers . . rb . . - . . | 4

;-private industry o, °~'. , 1,452 S 296 S 20 |
—-goyernment‘agenciesv- L 110 o | 50 45
;;educational institutions 105 L “49 o 46 .

These figures can be'put in perspective by comparing them with data
——t

J
volved .limited geographic areas, which may haVe been somewhat easier to

solicit for returnsethan vas the national Scene surveyed by this assess-r
ment study. R

Similar tabulations for questionnaires issued by Rechnitzer (Ref .. 19)
to students, eduoational institutions, and industry and gover _/gt employers
in California and elsewhere were not provided in his report. Rschnitzer

o

does‘however nake»a statement régarding the results of his survey that

might well be applied to the,results/of the pt@%@nt suryeys: . ' ',.



4 »

el Table 3. Other~Marine Technician Training Surveys: Rete of Return
‘survey i ‘ PP  sent . returned ]
o : (number) Q\ (number) (percent)

Chan: The Gilifornia Report on the ~
Education and Training of Marine . _ .
Technicians,'l968= ) '

, employers . (industry, agencies, . : .
~  educational insStitutions) 484 - 152 31

o Deubin ana‘Mavor:' Final Report of
the Massachusetts Marine,Science and

) Education Study, 1969. o - ) -
students S 150 54 36
educational institﬁtions | } 15 . . 82 | . 71
employers (ihduétry, agencies) 68 ] +30 | 44

Gordon:% The E&ucation, Training, and
Classification of Marine Techmical
Personnel (Seagoing), 1971. '

‘(Florida)
employers (industry) . 79 41 : 52
‘. . ‘ S « s ‘ e
Heinkel: An-Assessment of the T . : \

-Marine Indust;zﬁand Marine Technology ~ » ,
Programs in Community Colleg‘g in San ' o . A ’ )
‘Diego Countx, 1972 : ' . .

e

R students: current 35 n.a.
' former : 31 164 52

employers (industry) / ° . .10 104 95
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Although they did not produce wunizrical data
that merit statistical manipulation and
interpretation, the returns have significant
subgective valuz,

Rechnitzer also'felt that the quhntitative data oprést minpover
» surveys related to the marine sciences are'only of subjed&ive value. He

gives as reasons the lack of precise common definitions of job classifi-

cations ‘(a problem ésPecially evident in the employer questionnaires

~

returned by industries, agencies, and educational institutions polled byy

this study), and varying conceptions of what constitutes the édtivities

°

and functions of the field of marine sciences.

N\ R » C . '
With the qualifications of these past surveys in mind, the following

overview of the results of this assessment'stqdy.is presented startiné

- with student responses, folldwed by educators, 4nd closing with the .

-

, fgSpohses of employers. Other 'parts of this report depend -to a;éonéider- "

% able extent on these résults.

1 ’

L3
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 SECTION T. « | //) \
GENERAL INFORMATION (Optiomal) L y .
1. Nayé: Sent 4603 65 Responses (147)
2. Age: Average 25; Range 18-47
¢ o o
3. Sex: 90Z Male
15 states and D.C. represented
4. State in which you are a legal resident Cal. 25/, Fla. 9%, N.C. 9%
5. vName of Educational Institution 15 Institutions Represented
6. Student Classification (Circle one) Major % circled.
Semeste} Quarter, Trimester
' 36% - 127 167 , .
12 3(%) 1(2)3456(F)8 . 123456
7. Are you a full-time 95% or part-time 5% student?
: Check one : ' o
SECTION II '

EDUCATIONAL HISTORY

]

1.

completion (Please indicate'ﬁelow)

. T ﬁy ,
D3 you have (1) high school degree, or (2) a certificate of

3

1. ° 867 ' 2.

None .,  Other GED - 9%

2
Ed

a, In what area was the majority of your high school program
- based '(Please check one)

College Preparatory 627 x

General Studies 22% «  Very large proportion

o College bound.
Vocational-technical  12%

]

Other L 4
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412 more thdn one

Which of the following téSts have yéu taken?

College Entran?e‘Examipation Board (CEEB) 36% @ . .

American College Tesfing Program (ACT) ' _33% o
College Qualifyidg T;;t (cqQT) 3 ”

_Amér;can Council on Education (ACE) | . _ "
General"Abilities Test‘Baftery (GATB),: 257

| | S

3. From whom did you get’the guidancé; advice or inmspiration that

None of the ‘above

Q
.
9

»

Other: .
.Commentary are CEEB and ACT required for 2 year program entry.

helped you decide to purSue an education in Marine Technology?

“—

>

High School Counselor

Highchhobl Instructor
Person in marine field - 22% or neglected.
Parent. o - o
: % ’ l
N revecmer 2oy, B ]
No one * - 417 ———
Other:

While in your last &ear or two of high school, was it your
intention to pursue training in the field of marine technology?

4.

76%

Yes 23% ." No
a. Vhat might have been the most influencing factor in your
'~ decision to pursue training in marine technology? (Please
check one) o ‘ : '
" Personal counseling from others
. Personal attraction to the marine field _ 807
Media influence; i.e., TV, newspapers, etc.
"\Other

kFither very independent



~b o
- @
3
7
b.
. o
",
°
Q. c".v
5. Who

-. ./
' ! . ) . . /
. Was marine technology yOur‘ﬁgrst choicegag a major in college?
Yes 507 No.__"50%

¢ -3
If not, what was your first choice as a major? Describe.

Electronicsk2 History, Political Sciende, Biology (18 fields)
. \ ) . [y -
S _
assisted you in planning your present program?

'

s

College;Counselor 207
' College Instructor 342 Very Zarge'propontion‘

unadvised; indietive of .
high degree of ﬂndépendbnce

Person in Marine. Field
S T e e 0P poOY counselzng. : .
o : - Parents o
No One
»

Other:

SECTION IIT | . ' .

' CURRENT EDUCATIONAL INFORMATTON .
) kA

1. Indicate the type of marinetechnology progrhm in which you are

, currently enrolled (Please check One) &
o, - General marine §l4) .
K \ A - General oceanographic:- 14
" Fishertes n w» -
Uhdéfseao (diving) (14) | ’ “
poean'engineeriﬁé | _ g%”“* —
. ; Marine propulsion 0 (1) -

Marine eIectronics‘ (8)
Commercial fisheries (1) I ’
Marine engineering (2) - B
Marine survey i gig" -

Other
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7 - ' .
a. Within the program selected above, do you have a major, or are
you concentrating in any one aspect of your program?

. w
Yes 417 No - 597 ‘
b. If so, in what area? Describet 17 major fields listed(15 pro
grams unth 17 mago?f' fields of cohcentration implies excessive '
While jattending school are yOu employed in a field that is within
-or relates to your marine technology program2
Yes « 25% " No 75/°
oy, .
_Are you active in any campus extracurricular activities, i.e.,
~ sports, politics, community, social.actiomn, etc.?
Yes 427 - No  58%
What percentiage of- your overall course work is devoted to sﬁbjects
outside of those that directly relate to marine technology; i.e.
‘English, social science, literature, etc.? Please indicate by :
percentage). . :
Avg  27% Rarige -0-90%  Within one. program
Modal Value __ 20% ‘ . responses ranged from
. ' 30-90%.

~ Have you been, - are you currently or will you be involved in any

field activity program that is sponsored and designed by the marine
technology program at your campus which is aimed at providing you
with a first hand experience in practical applications of marine
technology?. o '

Yes 957 No 5%

/

. Assuming that the average length of time required to: complete your

current program is two years, what do you estimate as the total
cost of your education? (Please consider all costs related to your
education; 'i.e., tuition, room & board, transportation, laundary,
etc.). , : , '
Avg  $4550 Range $0-12,000

Modal $2550 - Median $3,500

a. Do you live with yOur family or on your own’ (Please indicate
below). )

18% with faﬁily - 82% on own




N e St et B B

{

"b. Who is paying for your education?

»

Pafents
Self - .

‘Other

0

¥ From what sources are your educational expenses being paid?

(Please check - approprlate item).
LD ,

Savings
' Current eqployﬁent'salary
Federal educational grant
Federal educationallléan
State educational loan
‘State educational-grant
Schqiérsﬁ&p
Guaranteed bank loan

Private bank loan

Other v

<

S ‘M

(20) ~15%

. S
(69) 59%
(11) 269

5 M

. (48) 26%
(24) _262

(10) _187

(0) 7% ‘
©) P
(0) *

- 3) _ 5%
@ *
(0) 0
(14)  _23% -

-

o

[

 Many listed more .

than one 8ource

Mainly GT Bill

7. Are you active in any campus or off-campus organization or society

that is concerned with marine science or technology?

Yes 36% . No

647

‘a. If yes, which one(s)? 16 organizations named; 4 belong to

more than one, 9

b.” If no, do you wish to be affiliated with such organizations?

Yes 85% _ No

10%

5% - No answer ) %

COMMENTARY: sztng on own + average age + use of'savtngs + Zack of
: counseling might indicate more mature individuals than

normally expected of two-year student.

49



SECTION IV - _

8.

N~

10.

11.

FUJURE PLANS - | o
,ﬂ’

Do you plan to make marine technology'yOur long-term vocation?

Yes. 897 NoJ 117

a. If'no, in what ‘field do you plan to make your-caréet?t

Deec}ibe: Nine were named.

——

s

Do your plans include pursuing a higher degree(s) .at a'univensity'

or college upon completing your present programs?
Yes _ 55% * No _45% -

a. If yes, have you been counseled as to how this might be done
with a minimum 1oss of credit?

Yes 48 /., " No 52% continued weakness
_— in counseling

b. If yes, by whom? i - - e

College counselor -

Qollege instructor 237 33%.~
Parent 4%
Person in marine field - 7% 9% o —
Other o 4% .‘ |
c. Will you work within the marine technology field whiie attending
school?.
Yes 77% No _ 20%

d. If yes,‘full time, (18%), oy part-time (0% )?

If your plans do not include pursuing a higher degree immediately
upon completion of your present program, will you seek full-time
employment within marine technology? -

Yes 86% _ No 14%

Do you intend to (15 complete your present program or (2) leave
as soon as you have acquired enough training that would enable

you to get a job? (Please select one of the abovevand check below)

(1y 957 (2) 57

a

oy
Ne.s

o
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12. In the table below, please indicate by placing within the
appropriate boxes (1) the year in which you plan to complete
the degree(s) you are seeking, and (2) the year in which you

plan to take your first full—tiqs job. (Please mérk the app:opriatea

boxes) ' -
: o ' , .~ Year of first .

. c : Degrees . - Year to be Completed: - Full-time employ.
Associates or . 73 74 73 7475 16 77
Certificates 42 (74%) 15 (26%) 28 8 - :

} 158 17
Baccalaureate ‘ ’ : , 4 5
’ - 8% 10%
. Masters 0 ' T ' o3
‘ ' : % |
‘ Doctorate -




51

SECTION V _ . \\

EMPLOYMENT INFORMATION - o ' :

13. From the following list of potential employers;'seleCt the two -
for whom you tost prefer to work. (Please make first (1) and

. second choices).
: . Tofa% S(17) (2%
Federal Government .- (287} = 10% 10/ <F—“' an IRI
State Government = 16% _ 2% ~ 9% Several did
' ' 4 - not designate
Private Industry 347% 207 w 6% =" 1st yhich choice
v . ‘ I, was Ist or
o Educational Institution 17% - , 6% 8% ond.
y - S 3
. Other, T 5% - 2% 2%

-~

14. Are you willing to take a job that requires you~to spend time at

: |
sea? , 4 , - - :
. : ‘Yes _ 98% No 2% Only 6ne ‘refusal
‘ . a. If yes, what percentage of time are yOu willing to spend at. ’ (/f\ ‘
" sea? (Please select one). . . ‘
10% _(5) o 50% _ 28% Modal % ; (
, , |
20% __(5) ' 60%2 _ (2)
- " Median30% _23% (15) 70% _ (9) N
. 407% _(8) Other _(2) wup to 100% ] |
[ : ‘ {
15. Have you contacted any potent}el employers?- '
Yes 48% No 52%
4 ’ . 2
a. If yes, has a firm commitment for full-time employment been
" made to you upon completion of your program’ L 4 |
4 of 10 from .
SBCC--all others Yes 32% No 687% : ,
_different S ’ PRI
. b. If yes, with whom? Describe: 8 employers largely in private
P . . Y . N
. sector i _T e
16. Have you utilized the campus placement office in éttemptfng to locate -
full-time employment in marine technology after completing your program?
° e Yes _ 374 .. No__ 73% | °

[ oS-

A2
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' I
: | ' +
-0 sECTION VI 3
. ASSESSMENT ' : /
s e :
. 17. Do you feel that yo T high school program adequately prepared
L .~ ‘yQu to begin your mdrine' technology program without having to
C o -Jgj any remedial or catch-up work?
oy . ﬁh ‘ .. oy ' ) ‘o
' : Sty Yes _62% " No 387 (24)
a% If no, did you tdke remedial courses?
% Yes _ 507 (12) No _-50% (12)
’ AN .
Tev. - P : )
ORI ' b %If yes, in what subject areas? (Please check below).
v N % , : B K . ‘
; " Math 1 '
i 5 . '
I3 “/‘?a.l{' .- . i
f L Science 2 v _
e 4 - I
s R :English . 2 - Some took more than one.
' _‘Sociél_Science 3 ‘
fl * ) ' ’ ) 8
: 5. o - Other
) : ' : ' o
~, . 18. Will your present technology program permit you to use your
) - skills in 'a field other than marine science and technology?
- ST R “ Yes 857 No
19, What is yout present assessment of job opportunities within
| Y : marine tec logy? (Please check one).- .
g’ L Excellent 112~ 50% participants in diving
L : . __— programs, some lst year program
; o Very Good 15% people
; Good © . 20% ’
2 ir .. 34%
i . .« Poor o 18% 1/3 of respondénts in these cate-
. 4 ar. . —\ gories from 1 institution (CFTI).
. - .
i, Very Poor, - 24— More, than 1/3 of respondents plan
= B ' to go on for Bachelors degree in
‘ . Nomdexistent . 0 a biology field.
¢ |
; | .
. L
g e
(. Q9
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20. Do you feel that you have made a sound choice in selecting marine

§

With whom do you feel you- have the bestchance of finding

* poretgd Gove rnment

14

4

employment in marine technology (Please check one). .

¥ J

Federal Govemment ) 36;7e&.\' \Conszstent unth lis ‘L;’Lg

State Government I : - 9% ’ ?gegife;tzzze:??z?)/ i
" Private Industry L 467 /

Educatibnal Institution _ 7%

‘Foreign Industry 0

. | | B

Would you be willing to felocate to another"reg'ion of the'
country .or the world.to secure employment in marir{e technology?

Yes: . 897. No

'

C ‘ technology as a major?

L

Response seems 'anonszstent with assessment of Jjob market @ 19; - wouid

" Yes 89/° ' ‘' No

seem to be symp'bomatw of

1 ~ . Euphoria :
2a - Overzealous: eounseZ'Lng or
%b -~ Lack of counseling
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Student Questionnaire

Commentary
Section IV - Q 1 & 2

This pair of questions offers'insight into the potential wvalue

of programs .as producers of marine technicians The program with the

greatest potential value from marine technician training (MTT) perspective

\ : - } ~
° . ' . Question 1
Yes No
g Q Decreasing
. u Yes °© Value to
e MIT
s | |
t K
i. No Greatest Least
) 1. Value Value ~
n
. 2 .
v 9

\

is Q 1-Yes, Q 2-No; which signifies a progpective graduate of an MTT

Of greater value to marine scilence would be a Q 1-Yes, Q 2-Yes.
An analysis of student résPonses'by program indicates that several

of the programs should be examined in greater detail for attributes

which seem to offer particular value to MIT.

From the limited sample, it appears that the greatest value can

be ascribed to the following programs:

- Santa Barbara City College (Diving)
Highline Gommunity College (Diving)
Cape Fear Technical Institute - General Ship Technologist
College of Marin - Sci-Tech '

program who plans to stay in marine technology and not pursue a higher degree.

ab




-

.
El

The programs which apéear to offer more of a marine science ‘orien-

-
*

tation based upon d Yes/No combination are -

- Orange Coast College - General Marine oo .
Fullerton College =~ General Oceanographic ‘ o o R
Del Mar CC -~ Marine Electronics . ' .
Washington Tech Inst - GenerallMarine/Oceans
\yiami-Dade cC - Diverse e L
ot , -
As evidenced by student expectations, the 1atter set must be

a

construed as having less value as initial sources of mariue teehni—
- cians' nothing is expressed-or implied with regard to retention. There &

has been some indication, for example, that retention of. graduates .’}

o -

in diving jobs is poor even though entry potential is good. Also~' I ,‘ ‘
. several employers note a preferench for 1°~16 week speciality training T

in diving even though-graduates‘seem to have_no difficulty find%ng

¥ ' . v . ) ) ’
entry positions. : : ‘l' ‘ ‘ -
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EDUCATIONAL - INSTITUTION QUESTIONNATRE
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General Information

1.
”2.

3.

3.

Name of Campus:

" Name of Départment:

Name, title, and campus phbne number of person coﬁpleting question-

naire: _Ninety-five questionnaires were sent to colleges in 23

states and the District of Columbia; 41 questionnaires (43%) were

returned.

Does \this institution currently offer occupational training in
marined technology? Yes 447 .No 56%

a. If yes, what marine program(s) do you offer? See Appendix

A-IT and A-ITI for examples. - o

May students earn a degree or certificate upon completing the
program? Yes 90% -No _10%

[ .
a. If yes, what type? See Appendix A-II for example.

Haé this institution or will you discontinue occupational training-
in marine technology within the next two years? Yes 57 No 95%

a. If yes, please explain briefly: Lack of employment oppor-— .

tunities for program graduates.

Do you curreﬁtly plan to initiate occupational training in marine
technology within the next two years? Yes 327 ©No _52%
(8% gave incomplete answers)

a

a. If yes, briefly outline the type‘of program(s) you plan to

4 .
offer: Examples: environmental control; work-study program

in commercial fisheries, desalination program, marine construc-

tion, underwater technology, marine electronics.

58
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b, What evidence have you that supports the establishment of such .
‘a program(s)? (briefly explain)_There were few complete answers o

ip this question, however most -respondents referenced local and

v

gbvernment surveys indicating sufficient manpower demand for
<’ A "

new program starts.

5. Have you established an advisory committee, e.g., genéral or oc-
cupational, to assist in program development and related matters?
Yes _90% No 10% '

a. If yes, do you feel that the advisory committee has been
directly responsible for any enhancement in program operxations?
Yes - 887 No _12% w

6. Over the past three years, have any significant changes been made
in the program content, .training techniques, etc? Yes 84Z No .l€Z

a. If yes, please explain: Examplels: ~curificula updating, program -

structural changes, course additions and deleting, overall pro-

gram expansions and contractions.

s

7. What unique equipment, facilities, and other training aids are used in
your program? (briefly mention) __ Examples: fishing and research vessels,

’ chemistry, biology, engineering labs; electronic, underwater and fishing

gear.

a

a. What would you estimate as the total dollar value of the above
mentioned items? $15,887,000

b. If any of these items were donated to your program by private
industry or a governmental agency please estimate the dollar value
of these items: _$14,453,128 -

L)

8. 1Is your training (24%)'academica11y or (38%) vocationally oriented? 38% both.

9. How long does it take for the average full-time studentsto complete
- your program? 667, 2 years :
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Is your program designed to offer students training in (22%) a
~ marine speciality, or (44%) general marine skills? 34% both.
Do you emphasize, (26%) land-based, or (26/) ocean-based skills
development9 48% both.
Do you consider the marine technology skills you teach to be
transferable to fields outside of marine science? Yes 100% . No
In the table below, please summarize the past three years of
your program regarding the number of:
a. new student enrollment in program
b. program dropouts b
c. program graduates '
d. program graduates who found employment commensurate with their ~
training .
e. program graduates who found marine related employment‘but
"~ not commensurate with their training .
f." program graduates who continued their education at 4 year
schools '
g. and the total number of students enrolled in the program for e
each of the three years:
-
Averages-
wliears a b c d f B
1970 39 17 15 8 4 59
1971 47 20 18 12 4 82
1972, 49 18 28 24 5 26 A
Tnstitution reporting of continuing education experience does not aﬁpedr 1
to be consistent with student expectations reported in student questionnaire.
h. What are.your current projections covering the next three years
for:




(1) new student enrollment in program

(2) - program graduates

(3) ' and, total student emrollment in the program for each year:"

@
e{(Averages) . ; .

Years 1 2 3

3 }

1973 _58 30 90 1

o 1974 - 66 26 107 é
‘ * . oy

1975 . | 73 . 44 129

M q

14. By whom hdve the majority of your program graduates, finding marine
related employment, been hired?

8% ° TFederal government ‘
‘124 State government

527 Private.industryh

167 Academic institutiors

- 127 . Other:

15. Wha%ggercentage of graduates finding marine related employment were
hired by local employers? - 49 / - , ”

16. Do prospeetive employers rgpresentives regularly visit your campus .
to recruit marine technicians?- Yes 35% No 657 . '
a. " If yés, which of the following visit more (cﬁeck one)
é ' #éderal government |
147 State governﬁeﬁé
57% Pfivate industry | | “

29% Academic institutions

Other:

<y
gti.m

-~
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17. Are any special efforts made by program administrators and by
staff to secure marine related employment for program graduates?
Yes _89% No ll/

a. If yes, please explain briefly: Most respondents indicated they’

~

maintain_personal contact with'employers and their students obtain

~~ formal placement assistance through the campus placement bffice.

.18. Tor which of the following geographic areas is your program designed
to provide marine technicians?

__18% TLocally » I ’ _ .
_ 187 Stafewide .
- __2§Z_7 Regional%y
__26%  Nationally
___8% Internationally , -

2%  Other:

[

19. 1Is your program designed around the manpower needs of any specific
‘ employer? Yes _217% No _11%  (51% saw no conformation)

a. If yes, who: Most respondents indicated ptivate industry as -

 the specific employer. Government agencies were also mentioned.

b. Any sPecifdc employer group?

b

25% government, 50% private industwy, 137 academio institutions

4% other: 8% none ’

20. What is your assessment of the correct job market for marine
technicians, nationally, statewide, and locally?

Nationally Statewlde »"Locally

Excellent ' 16% ° ’ i
Very Good - 217 - 6%
" Good 26% 52% 29%
Fair .26% 29% ' T22%
/ Poor 6% 33%
Very Poor A 5% 6% 6%
* Non~existent 5% oo 6% 11%

This does not;seem to be consistent with poor employment oppoftuﬁigy
noted in @ B-3. ) .
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What percentage of your ‘overall program funds are derived from special
grants from state, federal, and private sources? _ 49%

53

N\




EMPLOYER QUESTIONNAIRE
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" COMMENTS

N ’

Of the 1,667 questionnaires sent to employers (private industty

+

1,452; government agencies 110;Aeducational imrstitutions 105) a total

14

of 395-(24%).Were returned. ;For the most part, responsesrto the survey
‘questions were satisf;ctpry; howevér, there were iticomplete reéponses | ~
to a fe& ltens, which made data tabulalion in most cases cﬁmbersome .

and incomplete. Questions 2, Za; andy3 to a large extgnt-reflecf'

very rough estimates of the total data given in response to these

items. An attempt has been made to identify more reliable figures

L3

as they related to these items. Sectjons III & fﬁ/ff/;he report pre-
. X : : .

sent a more detailed account. '

A%,

7,

\ ' .
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SECTION,I . . Y o

1. Organization Name: _A total of 1,667 gyestidnnaires:were

Address: sent out (private industry, 1,452; ‘government

“

: @ : o
« agencies, 110; educational institutions, 105). o

Phone Number: The total return was 395 (24%)..

2. Name and title of person responsible for éompleting questionnaire:

. Name:

| - Title: ) . " o
: [4
: v . ’ ’

[' . 3. Please describe the general nature of marine activity in which

the organization is involved:

,SECTION 11
1. Are mariné technicians employgd by your organization?
fe§’  24% No  76%
a, If yes, in the following table would you please sdmmariie
your organization's hiring history o0f marine technicians
. over the past three (3) years by
'(%) in&;cating the job tities under which they were hié;d;
(2) the number of persons hired in eacR job category;
(3) achieved educational level a; time of-employment
. ’ (See table on next page)

!
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Hiring History

»

Associate or

Year Job Title Certificate Baccalaureaﬁe - Masters
1970 100 99 21
» ‘o, -
" a . F‘\w:
1] .. -
-
1" ° . i
_E(LL
1971 " 119 106 1Ay
11 - -
"
"
T » .
1972 107. . 193 41
"
"
v T Totals 326 398 76
'b. In the following table would you please estimate what your
future manpower needs will be for marine. technicians.
Hiring Forecast
' Associates or '
Year Job Title _Certificate Bdccalaureate Masters
1973 105 31 17

Totals .




s

- -a. How.pany persons are currently employed'by your otganization? .

° A 69

4
© L3

2000 (see comments) | .

b. What is fhe current ratio of technicians to profescionals
i.e., physical scientists, engineers, etc.

Ratio: 1:107(see comments) Co

~ e e e -
In the following table would yéu please indicate the totél,‘
numbér of persons employed by your orgagization by category:

[

ircategg;zg_ . . ' . Number
Physical Scientists - -.1. - réb' ;
Social Seientists ' - |42 ‘
Engineers ¢ ;;7 . | 221 , ’ . -
Formslly Trained Mafine Technicians ‘28 . t
Non—FZrmaily Trai;;d Marine Technicians | 97 i“ | S
Managers and Administrafors . ‘ 147'
Oﬂ@m: v .—gi » ; ZH)M
Others:_h\ ’ %ﬁ ' | . | .

Others:

~

Does your organization have a job classification marine ‘

technician?" ~ . |
& o 1
Yes _%10% - No __ 90%

" Have your edyeational requirements increased for technical

paraprofessionals over the past three (3) “years? ;
& ) i . ~ e S . . |
N . , \

Yes _ 28% NG - 72% ﬂ .

o

Have you’ experienced any difficulty in recruiting formally
trained marine technicians?

Yes 187 " No 82%

What is theﬁaverage, rting salary for your marine technicians?

I

§.7,416.00 °




’

Have you ever been contaefed by a representative of an
educational institution for the purpose of discussing your
technician manpovwer and training needs?

Yes 33% No 677 ‘

a. Do you maintain liaison with an educational institution(s)
' _that offers a marine technician training program?

Yes 187 No _ 82% .

b, If yes, please name the institqtibn(s) below: -

@

. ¢. Do you recruit marine technicians from this® institution(s)?

v

Yes  10% " No  90%

o

d. If yes, have you found the training provided to be adequate
for for your "needs?

S Yes 51  No  49%

e. How do you make your technician manpower requirements
known to educational institutions? (Please check one).

Faculty Members ‘; _QZZ_ | v
Campus Recfuifing Tfips | 172 |
School Adninistratofs _187
Média—Advertising o _gég_

Other' , o 5%

T

9; Does. your organization encpurage employees to take extended
education courses in marine‘technology?

- " Yes 33% . No * 67/ '

"&. Do you provide any type of. financial aid to your'
. ,employees who take extended courses in marine technology?
. -‘7 i | ?
W Yes " 437 No 57%
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11.

71

Have you recommended to any local educationalvinstitution(s)

that they initiate a program in marine ;echnology?

; Yes 20 No  80Y%

a. If\Ves; what insti;ution(s)? Please list below.

No schools were idéntified hy the respondents.

b. What type(s) of marine gechnician program(s)vdid you
recommend? Please list .below. '

Underwater technology, Examples: Engineering"technoiegy,
’ .WO

fisheries technology, environmental'technolggy,/clinical

technology :,3 total ofillgprggram were recommended.

c. Was the program initiated? -
Yes L No

Fdur (4) of the eleven (11) programs recommended were
initiated. , )
Generally, how do you see present employment opportunities
for marine techniciamns? Please check.

Private Ind. Gov't Agenc. Ed. Imst.

Excellent « ) . 5% . ‘ 47 2%
Very Good S0 , )
Good ( ) 24% 34%_ 34%
Fair « ) .
~ Poor ' ¢ ) pe
Very Poor ) | _
Yon-existemt ( ) 272 27% 2%
’ [
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A detailed analysis was pgrformed by indéstry segment of 50 responged
to the mail query. The Study showed that 11 activities were represented,

the 6 most prevalent being

R Research (10) T o
* Instrumentation Developers and Manufacturers (8)
Geophysical Survey (6).
Naval Architecture and Marine Engineering (6)
Equipment Manufacturers (6)
Analytical Services (5)

where parenthetic numbers signify frequency of occurrence. The remaining

© 5 were

Diving Services (4)
_ ‘Aquacul ture (2)
. Ship Repair (2) .
. Field Service/Ship Operations (1)
Mhnufacturers Representative (1)

At least one firm in every category ‘hired "marine" technicians

v

»  Most indicated they hire some AA'S; however, the term "technician" was
also applied to employees with master's degrees.Three of four reepondin;.
Diving Service companies did not classify Divers or Diver Tenders as

"marine technicians.‘.There were no clear patterns that emerged as far
as the“use of technicians was concerned, although ig-does appear -
that Naval Architects are least likely to use théljob title; drafts-
men used by Naval Architects,while not called technicians,'ﬁére included
as such in the P/T ratio.' |
With the exception of Diver Service companies (if Divers and

> Tenders were classed as Technicians) the ratio of technicians to pro-

fessionals (T/P) seldom exceeded 1:1 (only 7 times out of 43) and then
_the maximum was 3.5:1. In 18 cases the ratio covered the interval
between 1:1 and 1:1.99 (the most frequent value was 1:1--14 times).

In only three cases was the ratio less than 1:5. The predomiﬂgﬁce of

Coom o
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ratios slightly less than 1:1 is concisctent with histerical precedent
(Ref. 26). .
Where then did the figure of 3:1 used by Benson (and alluded to

by others) come from? This cubject is diccussed further in the next

gection.
s

It’would appear that segmentation of data by industrial charac=

teristics must be a consideration in any future surveys, if an impfoved

.understanding of the role of thie marine technician is to be achieved.




Part IV

ASSESSMENT AND SUMMARY

Supply and Demand

As gtated earlier in this document, the problem of acquining informa;
tion with which to analyze supply and dnmand continues unsolned. Industry
as a source nf information has been extremely difficult to analyzé because
the fraction contacted is so uncertain. The I1.0.F. (International Oceano-
graphic Foundation) sutvey of 1967 for example, ﬁés estimated tolhave
covered 107% to 50% of the total population of oceanographers employed by
industry. Forty percent was used as a "best" guess. N

The_broad dimensions of the Supply-Demand problem are captured in
comments such as the following (Ref.10):

* Demand - BuSiness men expect a 10-year doubling ‘time for
, personnel requirements in almost all categories.
Supply - Educators predict a 3-8 year doubling time in

faculty and enrollmgnt depending on field and
currlculum.

Figure 1 illustrates the magnitude of the discrepéncy found in
this survey between the number of marine technicians recently trained and
the number of jobs available to them as program graduates. If the data
are to be believed, demand will double in 34 years whilessdpply will double
in about 5. | *
. LY
The figure,although based on questionnaire data, is still thought

to uné&rstate the contention that marine technician training programs

i ‘
r

are in a state of overproduction because: Lt .
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the assessment study's questionnaires to educational
- institutions and employers. While 34 training pro-
» " grams have been identified by this study, only 18 ;M$

o contributed to the data used to build the figure.
In addition, students of many nonmavine’ programs
could fill the jobs reported by industry. Those
leaving the maritime military services and vocational-
technical high school praograms also form part of
the labor pool from which these jobs could be filled.

. - --Data used to chart this figure were obtained from I

--Enmployers answering the questiomnaires reflected. their
uncertain understanding of the naturé of trained
marine technicians by providing hiring histaories and
forecasts that were exceptionally difficult to work
with. UWhen asked to identify marine teclnicians
employed by their organizations, respondents included .

. : such classifications as Vice President, Naval Archi-

o - rtect, and Geologist. ' ) -

For the purpose of developing \Figure 1, AA and BA level marine tech-
nician jobs were culled from the histories and forecasts as accurately
as possible. However, the poi;xt remains that employers exhibit confusion
when discussing job classifications for trained marine technicians.

The report of Government Agencies which is found o& the lower left
of Figure 1, can be misleading if interpreted in the same light as
"Industry and Educational Institution" employers. One factor in partic-
ular must be considered: S

The Coast Guard, a major contributor to.bqth
supply and demand, operates its own training
untts, and as such does not constitute a 4e@and P
) for the products'of marine techmieian training
programs in the same sense as the others. In
° fact it is a competitive source of supply.

The repoft of Industry must also be treated with care because, as

is frequently the‘casé with industrial projections, repetitive sequential

s

forecasts show that near term predictions tend to be conservative.
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-

Frequently, therefore, a level estimate in the 1-3 yeaf forecasting period
=~ . «
is a quite accurate expected value.

The net effect of all ofv the factors developed as a resplt of the

survey is that schools may be preparing students for jobs i:hat ‘employers

do not recoi;nize, a point that has been 2laborated in several studies of

4

the marine technicign training community. Further implications of such

weaknesses in educational institution-employer communication are discussed

-~
]

later in this section. o —_— o

In addition to the clear indication given in Figgre 1 that for the
present and near ﬁuture the sﬁpply of marine tegfxniciané may exceed the
demand, the following should be noted: ' ' . L

~-Siz months after pubfwatwrz of ie 1968 monograph
© projecting employment for 43,000 marine technicians
Dr. Chan revised his’ estimates downward by 78 percent.
~ <+ While 8trongly supporting technical=vocational train-
‘ : ing programs, Chan condluded that marine technology
ceurriculums should be free to deveZOp intp four-year
degree programs (Ref. 7)

---Rechn‘z,?‘:zers (Ref. 19) stated that "for many profes-
stons a great deal of historic data on manpower,
education, trammg, and job titles and descriptions
are available which lead to reasonably accurate fore=
casts of the need for persomnel. Such information
,does not éxist in the field 'oé‘f" mazn'nf sciences.”

-The report advocated a period of curtailment of growth;
this time was to be devoted to much-needed evaluation.
As a result, the California Coordinating Council for
Higher Education resolved to advise the Office.of the
Governor to communicate to the Office of Sea Grant that
"In order for the state to use prudently the funds

. .available to higher education, the Office of Sea.Grant
18 urged not to approve applications for Sea Grant funds
for the initiation of new education prograims in Cali-
fornia unless the applzcatwn carried Council endorse-
ment. "
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‘ment and time of graduation.’ . .

—--Heinkel (Ref. 13) showed that more students
" were being trained as marine technicians in the
San Diego area than there were jobs available.

- , Statistics from former students pointed out that
less than one-third of these graduates of marine
technology programs were employed in a marine or
marine-related industry.

»

—=In 1972, the Bocwd of Governors of -[;he C'asz‘orma
C'ormnumty College took action to curtazl program
expanswn. ' . .

—-In 1973, marine techmician training program direc-
tors voiced strongly, concern over a student placement
at East and West Coast workshops (see Part II).

Despite the fact that the job market for marine tec;;icians has been
co;sidered soft at least since-1970, enrollments in training programs
increased sharply from 1972'to 1973, and will probabiylcontinue to in-‘
crease'dn 1974 and 1975.

Figuré.Z compares the c1imb of average enrollments with average
numﬁeré of grgQuétes and dropouts. ihe data are presented in Table A-IV-1.
Note that the dropout rate was not pfojecﬁed beyond the preseﬁt, and
that there is a time lag, generally of two years, between time of enroll-

The more than 300 percent average rise in enrollments from 1970 to

1975 would seem to_indicate several possibilities —b(l) That despite

pessimism voiced at the 1973 workshops and on other occasions, program

directors pre optimistiglabout the job markgt; (2) A reluctance to man-

-age program reductions after the hard sell that initiated them; or (3)

The local picture of employment opportunities is quite different from
that for the nation and region - the latter two being more pessimistic.

The last is clearky noﬁ the case based on the data.

78




In Figufe 3 which illustrates the responses of students, educational

institutions, and employers when asked their opinions of the current job

v
market, averages are presented for all respondents. .

The.ability to relate national projections to local conditiohsac;n—
tinue's to be difficult, in part, because of divergence of assﬂmptibns and
in-part because of the effect of local concentrations (Ref. 18).

Certain of the marine technician occupations and consequently
training programs, have a strong orientation toward satisfying local
needs wﬁile others are more nati¥onally oriented. An apalysis of grad-
uate plgcemeﬁt-indicétés, for example, that 80% of the graduates of
diving'prograﬁs'(49 graduates from two comﬁunity colleges in'70;'72,

and'73) were placed in jobs out of state, whereas commercial fishing

o

N |
and fish and gdme technology place about 907% of those entering the

job market in the local area or region. An extraordinarj high propor-
tion of these in fish and game technology (40% by oné, 307% by aﬁother)
transferred to 4 year college programs. Graduates of curriculums in
Vessel.Operating Training and in Oceanography split roughly 50/50 be-
tween local ‘and out of state employment. One Engineering Technology
program in the Gulf Coast area provided an interestinémemployment picture
for a 12 memb:r class. Aithbdgh 9 members of industry made job offers,
one cempany madg offers to 11 of the clasé and hired 8. Predictions of
future emplpyment potential in situations such as this must be»made with
great care. | |

. Unquestionably the assessments of Figure 3 reveal more optimism on

the part of educators than on the part of the other grbup. Where the

. N . / d
question applies to the local market, however, the optimism is considerably

9 -
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2t
a
”»

' teazered, the local perception of the more remote markets being more

) favorable. Becausé of the role played by advisory councils and surveys of .
’ i

L

‘e

local needs, it is fair to assume that educators are more - familiarwdth
the local market than with the statewide and national markets.‘ Unfor-
tunately the significance of this difference of pereeption rela;es to the;
uniqueness of a particular program, i.e., éne-ofﬁa-kind programs are not

adversely affected, whereas common programs compete fof;opportunities
that arevalways in someoneelse's backyard. Symbolically.(and actually) .

Figggs\B shows the student squeezed between pessimistic employers and

optimistic educators. B . " B
. The:following asseSSments of the‘demand for marine technicians by

others should be noted: v

--Marine science students polled by Rechnitzer seemed
less optimistic than our marine technician students.

- Forty-two percent felt that few job opportunities o
extsted; 22 percent believed that job opportunities
were in balance with the eurrent supply, and 22
percent believed that JObS exceeded the supply of

tramed manpower.

‘--In his 1973 dessertateon, Kennith G. Gordon stated T
that the total number of available marine technical
. personnel for sea-going positions was at least.a
number equaZ to the avatilable jobs. Taking into
account marine technicians trained at two-year
institutions, as well as maritime military personnel
leaving the serveee, and his estimate that there are
annual job openings for as few as 100 seagoing
technical personnel, he concluded that the job market

. was at or near the saturation point.

-=M. Karl Jugel, in a recent analysis of civil diving in
the United States, stressed that the decision to pur-
sue a career in diving should be considered more
‘carefully. Graduates of diving programs are finding
more employmént opportunities in the recreational -
field than in the industrial and research fields.
Jugel ericourages training program directors to be
‘more realistic in their job counseling of students.

—

&1



N./_ Figure 4 provides a sufmary of the data previously described

o

In the light of these results and cauments, one can reasonably ask
ﬁWhen does a program conceived in response to need (real or theoretical)

become a, missionary marketihg effort to save an ill-conceived project;

» .

with careers and people as the commodity?"

The analysis o the collected data indicates that the weakest link

in assessing the status:of the marine technician is the demand side of

the employment pictqré. 'F9rem03t aﬁong the indicators were the folibwing:

~The overall questionnaire return rate (227%) was too low to
make a reasonable assessment of the long and short range

demand and supply equation for marine techniéians. Many iy
of the questionnaires returned wére missing entire sets

of information which made rigorous ‘data analysis an 1mpossib1e S

taSk . )

-The overall questionnaire response from the private industry
sector was too low (20%) and by and large incomplete. It° .
is felt that much of the demand for marine technicians still -
eminates from” the private sector as evidenced in an earlier

" study which indicated that 757 of all technicians are employed
by industry (Ref.2¢). It is therefore vital that a much stronger
data base be established before the impact of this factor can
be properly assessed one way or the other.

-Approximately 107 of the questionnaires sent to private.
industry were retyrned because of incorrect addresses, with

no forwarding addresses available. These questionnaires were ‘ a

discounted in the tabulatlon which lessened the data base
significantly. ‘

~The population from which the sample of marine employers

+as drawn originally should have been much larger - a sig-

nificant number of potentlal marine or related employers

were not included in the origimal.survey. This is primarily . .

a result of a lack of available 1nformation 1dent1fying L3
marine industry components. .

‘
«
a
«

-The data supplied by employers related to marine technician ‘ :

job descriptions was very incomplete. This has hampered . e
progress in establishing a picture of marine technician -
‘occupational -structures.

v
in greater detail in Figure 1, and poses several problems whose R
B? . : .

answers are key to adequately assessing the status of MIT.

s . . 2

142
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Some of the optians, given that
there are forces for change are:
1) Typical forces for changing
A. the demand function
a) for samé slope: propor-
tion of population
accounted for
b) .for-different slope: rep-
> .resentativemess of popu-
lation of users, job
v definition, and other
sources of prospective
employees
2) Typical forces for changing
. B “the suppLy function
a) for same slope: propor-
- tion of population
accounted for
b) for dififerent slope:
change in proportion of
dropouts and transfers

Edch option can result in a dif- -
ferent crossover point for supply
and' demand, .



85 : 7 ‘ .
. ‘
. N % - V | h’
o , , The Data Problem

Lt ] N -
"First ‘is the problem of the inability to identify industries which
employ techmicians through any simple criterion such.as Standard lndus-
trial Classification (SIC).

o

of a clear, association betwéen reQuirementsvfor marine skills and job

This difficulty iswcompounded by the ‘absence
: . <
titles,which affects the reporting of employment information. éAlSQ%q;.
part of this problem is the proprietary nature of data, which for many

companies precludes obtaining sales or other form; of activity informa—
tion with?which one might forecast a need. . The. second problem is the
~Iack of miformity of the definition for a technician, Third is the lach

ofﬁvisibility“into-the attitude of employers toward the role,of,the tech-

nician, and relative value of the graduate of a 4-year program vis-3-vis '

the graduate of a 2—year program. This diificulty is fuﬁth r complicated :

by the inability to quantify the comparative preference of industry for.

0JT vs. dcademic training.QﬁIhe last‘problem'is the structur of mirine:
.w Al ) - .
industry itself" 'which appears to have either very small™or v ry large ¢

participants. In the latter case, completely frustrating to|the analyst

is the inability to find one's way through the maze of the

°

“ s

corPQratioqp. h fd . . 4

+

'.ﬁ;cntifying Indusﬁries that Employ Marine Technicians

s.

Déﬁin;ng émployment markets has long been a problem in evaluating

' ’

occupa%ional training opportunity.
the»p&essuge for technican tnaining programs appears to pass frogjlocal

~problem situétionq up to the,federal‘level via Associations or other
A e

. .9 - PR T e . . . )
g o . AR : , . &4
o - ’& f o8 e 4 . N .
o

";

\ T e ' .

From personal observation, conceptually,

W

L
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constituency preSSure groups giving impetus to programs initiated at the

region, state, or local lével. The origins of the ground.swell-which

reatestheademand for a program sSeem to derive from a number of sources, -~
ety

large multi—divisional corporations, goVernment bureaus, sand the wishful
thinking of countless entrepreneurs who ride the initial waves of a new
eﬂphasis or technology, but then frequently drop out along the way (as

possibly illustrated by 117 undeliverable survey forms and the claims of

several reSpondents that they weren't really'part-of the marine industry).

-

. The assessment of employment ‘demand at the state and local level has.

o

long been a. requirement associated with educational program planning. .,

.

Norman C. Harris (Bef. 9) notes that “Prior-‘to initiating_occupational

N - ~ ﬁ - I~ -
education curricula or courses, two essential steps are necessary: (a)

'determining’need, and (b) determining :capability. He noted that com- -

) nrehensiveoccupational surveys were required to determine local needs

of emﬁloyers (not necéssarily the same as needs of local employers)
followed up by spot surveys to explore specific cases. In the chronology
of the decade of enthusiasm described by Martin D. Browm (Ref 3), the.

repeated phenomenon of the overly optimistic demand forecast 'in the late

-

60's illustrates the need to place these forecasts in correct perspec-
o N . v,

tive with the realities of economic growth and federal support. _The trans-

lat}oh of locally perceived demands into a larger coherent national pic-
. y ] : .

a

ture of manpower requirements therefore also appearsKto be a part of the
. .

data dnd demand evaluation prdblem. ' ‘ s

'In an effort to improve the industry data base, responding industry
. ) : % . '
groups were analysed for SIC categories. Conceptually, the reason £fér
- = . Lo : . . !

 the enbhasis upon SIC coding, is to develop a basis for

Al
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projecting demand through,associated sales, payroll, value added, or
other similar statistics descriptive of business activity. The study
indicated that the primary groups identified in Table A-V-1 were rep-
resented. However for the several reasqns that follow,the queséion
remained unanswered as to the proportion of total demand represented by
those regponding.

First, most of the SIC's involved are not uniquely

associated with marine activity. Second, many of the companies are

o~
privately%held,therefore information concerning operations is not usually
'published. Third, tne field of prospective employers was not adequately
covered; the market segment cOnStitnting the Offshore Petroleum Industry N
for'example, was not adequately represented in the original mailing.

In order to improve industry repressntation, the list of prospective
employer contacts nas expanded to include those in Table A-V-2 and sub- |
The sources of

» jected to 2 similar analysis of SIC clas31fications.

expanded information included Sections A, D, and E of Undersea Technologz

Handbook, 1971—72,Directory, and worldwide Directory, Offshore Contractors

and Equipment, 19 73. ' =

N o

Data on" few of the companies that augmented ‘the original list were
to be found in open literature, nor were_comganyvrepresentatives who
. Were contacted by phone or'visit willing to discuss sales or otherg
activity information. |

The additional activities by no means exhaustéd those who were.po-

;tential‘(not‘prosPective) employers of marine technicians. For example,
only 16 of 28‘major:geophysica1 serVice“companies were inclﬁded} in the
’ support) only a few of the

category of transportation service (logistic

more than 100 companies were represented, most of which'Are.closed

«

e
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. I4 . . . .
corporations, partnerships, or individual proprietorships. Also conspic-
uouS for their absence in the industrial picture presented are commercial

fishing, food processing, recreation, and general'marine transport. In
;he,case of the last it;was‘felg that, their manpowef and training needs
were reasonebly well understood and largely catered to by 3pecia1ized
tra&nin% institutions. @3 » | . ) . ?‘g \

. ; Yy o N

Lack of Uniformity of the Definition for a Marine Technician

The second complicating factor affecting demand, isfinadequate

definition of the term marine technician. This is caused in part by the

3,

indiscriminate use of words such as technical%}(Webster. .0f or pertaining
2

" to the useful or mechanical arts, or to practice, method, procedure, etc.

in any science; business, professicn, sPorc or che 1ike) and technician
(Webster: one sﬂilied in the technical detaiis of a trade, profession,
subject, art etc.; a technical expert). Chan on one hand (Ref. 5)‘
accepted a definition derived from a set of 5 general abilities suggested
by the U. S. Dep:rtment of Health, Education and Welfare (Ref.*8)4

for any person holding a tecimical job which is xmodifiedfby an environ-

: mental emphasis. The definition was so broad however-gﬁst environmental

onsiderations were virtually eliminated as a selection factor, e. g.
an ocean technician (undefined) was equated in classification to an
electronic technician working onlmarine activities. Martin Brown (Ref. 3)
and- Richard Benson (Ref. 2) among others have Terpetuated‘this extreme
generalization. |
Other/typical definitions and their sources include -~

.

*Do you preferq;o work with your hands? @

< // \

Y 7 - o
&7 L
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+Are you happy doing active things, and miserable

doing skull work over endless papers ?
s .

*Then perhaps you re a technician. o

~Pacific Sea Grant Advisory Program

No. 3 o
"Today's Youth in Tomorrow's Sea"
(Ref. 27)

"While the job of skilled craftsman depends primarily on his
manipulative ability, the manipulative ability of the tech-
nician mainly aids him in applying scientific and technical
knowledge to a particular technical problem. The major occu-
- pational groups are: draftsmen, engineering technicians, phys-
ical science technicians, and life science technicians.”

. =The Technical Manpower Shortage
How Acute?
NICB
(Ref. 26)

Benson (Ref. 2) conceptualizes a technician as filling the gap
between craftsman and engineer caused by increasing -complexities
of technology.

Angel (Ref. 28) notes that the term technician has no generally
accepted definition. The title may reflect technical level, work
activity, or 'discipline. As used in the reference, it refers

to technical workers whose job requires '

*Knowledge and use of scientific and mathe-
matics: theory

- Specialized educarion or training in some
.aspect of technology or science..

«Working directly with scientists and engineers'
Harris ‘(Ref. 9) defines 'Occupational education' to include
semiprofessional, technical, and skilled-level curriculums for
ayi fields'pf employmént, and proceeds to define "Technician

education'' as a ‘subset which

K “Is organized into twoﬁyear p?ograms at. the
college level .

'Emphas1zes work in the field of science and
p mathematics .

8
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+Gives much attention to technical knowledge : 4
~ and general education but also stresses prac—
‘ A tice and skill in the use of tools and instra-
' ments ) ,

i

a «Leads to competence in one of the technical
occupations, and usually to the granting of an .
associate degree, and .

. _-lncludes a core of general education courses
) up to perhaps 1/4 of the total credit hours

The variability of technical competence implied by these diverse
descriptions of a techQician is very great. _ It is no wonder that confu~

sion exists about the extent of demand. Within the same context of marine

technician training for example there exist curriculnms for Commercial

- Fisheries Technology; ﬁnderwater Welding Teghnology, Marine Science, and_

e ‘Electronics Technology. /lt is hardly likely that these in any way S
whatever satisfy the same set of definitive criteria.

. Paralleling the problem o§ defining marine technicians is the assoe-
iated problem of definingnoccupation clusters. Between 1968 and 1Q73
there have.been at~least the three interpretatiOnsiprovided in Table'4,” "§‘
although during that time almost exactly the sane-skills'have rem&ined
cIOSely tied to the marine environment by virtue of occnpatiOnal dependency,

. i e., fishing onerations, marine transportatiOn operations, diving,
) . ' merine construction andihe conduct of ocean Survey operations. . ; o .
BRI - AafOurth,column has been added to»Table 4 which lists onl&-these
bare essentials as'proposéh‘occupational.cIusters. gt seems reasonable

.that from these 6 items singly or in c0mbination (as lllustrated in

}" o Figure 5) one can derivie marine deggndent,clusters rather than those

.- . which' are only marine associated. 278 e T
< . ——-—— _‘-[ ‘v

& 14
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Ihe Attitude of‘Eﬁployers Toward. the Role of the Technician °

(Qs noted earlier, Industry is the major employer of technicians -

75% is the estimate (Ref. 26). Of this number, it has been variously

 estimated that 50 to 74% (Ref. zo'and Ref. 13) are provided through OJT,

walk-ins, servicemen, or upgrading, vhile others (Ref. 25) claim ‘that
employers generally prefer to have pef%ons who have acquired their know-

ledge at a. technical institute or college. The attitude of employers

toward formally trained marine technicians therefore appears to be mixed.
N N . ’ ) .

In some situdtions, particularly under circumstances of local need, pro-

spective :employers, or special interest groups such as industry associa-

d tions, have reguested tﬂé initiation of special vocational education

I

LI

programs;_ The National Association of Engine and Boat Manufacturers,.
for example, requested Middlesex Community College to,conduct a pilot
lG-week course in "Marina Service Management.", Similarly the College
of Redwoods (West Coast) in reSponse to’ local needs created Speciality“

" programs for "Fisherman 0ccupations and "Seafood ProceSSor occupations,

“¥

even though most firms -in.a 1973 New York Survey (East Coast) of marine |,

job opportunities (Ref 21) indicated such training uSually takes the -

“

form of 0JT." : : N g S

Based on'the'survey, there‘gppezrs to be very little effort on the

LY

part of .Industry to discriminate between technicians on. the basiskofj

14

shore based or marine capability; $he attitude of several respondents

°

tyfcally indicated/that if a marine orientation was needed, they would

¥ g - a
f

, provide it through on—the—Job training There is no large movement toward

eS%ablishing marine technician job titles (Ref. 7). o i

e
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There is evidence however, of a%%:mpts on .the part of educational

institutions to have the term '"Marine" attached to as many ocaupations

z

as pdssible, perhaps in hopes that this will lend credence to 0ptinistic

demand estimates (Rgf. 25)} _A numbar of survey respondents vniunteered
e the information that the produqts of general (maripe tethnician) programs

! in their experience were inept in the marine environment. Comments With
respect to spediality programs‘sﬁch.as diver training on the other hand,
wére very favorable,although the users surveyed indicated that new emplayees

spent up to two years as diver tenders even though they were graduates of
v ’

[
5

diver training programs. b / ' k

The attitude of the large multidivisional corporation toward for-
mally trained marine technicians is someznat influenced by the flexibility
they have to cross-train personnel through internal training programs.
Iwenty years of personal experience of one of the auﬁﬁé&s of this
repbrt with one such company;gﬁs led to the recognition that the deci-
sion to hire a graduate of a 4—year (or more) prOgram or a graduate
pf a 2-year technician program may be indictive of prestigefand 1d§g‘

term potential rather than econOmics and immediacy of need. Recogni-

tion of this attitude was also expressed by the Commander of the U. S.
< Navy Oceanographic Office in a letter of 5-19—69 to H. Goodwin of OSGP.
Capt.‘Treadwell noted that the reluctance to use marine technicians

may relate to presﬁige factors which are greater for Ph.D.s than tech-

4

nicians, so one hires Ph,.D.s.

The economics of manpower utiljization is angther factor contributing
: / : ‘ ' . .
. < !/ N ) .
. : to employer attitudes regarding the use of technicians. This frequently

1 v o )
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leads to. an apparent overlap between degree heolder and technician
activities and is attributable to the relative difficulty of sea vis-h-vis

land operations, and is further comnlicated by the nature of marine activity,

.-
Y

which requires that many-marine scientists and engineers spend a large

part of their time on land. In this operational'situatibn, economics dic-

~

tates that marine specialists gainfully employ their time'with more -

mundane shoreside activities. This frequently results in overlapping the

4 . ’ «
province of the technician, thereby displacing the latter. The Marine

Technician Series of job descriptions (U. of Cal. 1967), which prefers

'  a minimum qf bachelor's level education; and rewards a master's level by .

a higher entry step is .one example of t?e competitive situation facing

a technician. For the higher educated man, the entry job can reasonably

'be'treated‘as a stepping-stone to greater.responsibility and oppprtunity,

-

and at the Same time assures, through replacement, a continuing renewal
I ' ¥

of competence at the highest current state of the t&chnical art. Except

in very high production operations one should seriously question an

industry employment strategy that would utilize an gbundance of formally

trained marine science technicians.

The Structuke of Industry ‘ f .

There is ﬂnly one aspect of’ the structure of marine hndustry which
remains to be discussed at this point: the lack of opportunity for
the marine technician. '

To state it simply, incentive to become and remain a sub—professional
general marine technician is wanting A large proportion of graduates
in most of the recent surveys has indicated a desire to pursue further
educational:objectives (as high as'75—80% aceording to Ref. 5). A number

= i . -

Ta

~
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of survey industry respondents indicated that they support selfQimprovement:
"efforts of their employees,‘if appropriate to their job requirements, by

sharing in the costs of education.

.
s

Dr. Richard Geyer of TAMU (Ref 16) noted that the long-term career
potential for narrowly trained marine techndcians is 1im1ted although it

isn't clear whether narrowness is a matter of program length or curriculum.

In either case this is a factor which unquestionably contributes to the

decision of many t6 pursue further education. It should be noted that

o

the statement is fundamentally inconsistent with the experience of
vocationally trained marine technicians.

' The overall trend in continuing education for the AS graduate is

~

neatly summarized by the followinéfstatement from Harris (Ref. 9):

With increasing frequency these days, the commu %ity college

graduate, after working for a time thinks of continuing

his education. His emplqyer may suggest it, better job. .
~ opportunities which require further college work mdy beckon )

_or having proved his scholastic ability by attaining the

associate degree the individual may now desire further educa-

tion with the baccalaureate degree as the eventual goal in:

mind. ' ’

If the challenge to the general marinebtechnician is there; then
.&me should hardly, expect him to‘oe satisfied with liniteo”opportunity.
It should not be surprising thereforelif Bachelors ievei candidates
accept.entry positions at the level of technician compeuence,ibut

with an eye to the future.
. . \. . . .‘ L.

-,

[

Institutional-Employer Involvement

Frequent mention has been made in several reports of the need for N

v

sSurveys as a oabge for training program'definition.. TheiWorksﬂop par-
7 : Tl

ticipants on the other hand placed much greater emphasis on direct ’
. ( - A ‘1-.:4 . ] ' ° v
/ | )

‘contact with the job market through advisory committees or councils.
) 8 T 1, +

4 - . v
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In either case contact with the job market is surely a necessity in'
.6rder-toadevelop suitable'programs responsive to needs and to place

;students.
It is interesting therefore to examine the responses to four-of
the qnestions concerning inStitutional-employer'inyolvement addressed to
‘each of the three groups of employers. As shown in Table 5:

¥ o --Only 10 percent of respondents from industry

hired marine technicians; only 8 percent of
e . .+ these had job classifications for marine tech-
| : nicians

--None of the employer groups reported serious
- difficulty %n filling techntczan—level JObS.

»

Most marine technician tralning institutions have ﬁormed an advisory

council to ‘keep informed of the needs of industry and other employers.
. Howéver, the lines of communfgation opened through the councils and

‘through personal faculty—indu trylcontacts do not appear to be adequate.

Anoﬂher(aspect of the communications problem mas clearly shown -

by Heinkel (Réf. 13) who compared skills thought to be-most‘important -

o

by training institutions with those considered essential by industry."{

-

Results indicated ‘that employers called for more tra1ning in mathematics,

electricity, offgce equlpment, machine shop, deflgn engineering, data
handling, and diesel technology and repair. They ﬁere less interested
| ﬁéhan the Qnstructors were in therfollow1;g areas: biology, optical
/equipment, photography, geology, and meteorology.«
o / -l . The eXtent of conta@t with trainlng institutions reported by the
/ th;ee employer groups is shown in Figure,6. The contacts range ‘from
Y only superficial éz the ultimatgbe the employment of graduates of mqrine

‘technology progréﬁs The figures are based on a varying number of

Y

X ‘responses to each question.
. - [ . 1 . . - .
i ) ‘ ) ’ )
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Table 5 .
EMPLOYERS AND MARINE TECHNICIANS

e

g
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d

I'-

v

r

‘Responding organizatibns hiring marine technicians'(Question 11-1)

-

industry'

agencies

. educational institutioqs

«

o

hire . do not hire
no, P % no. %
30 o 10° 226 90
12 24 38 76"
. . =
24 50 24 50

-

o

Responding organizationé having marine technieian iob classifica—

tion . (Question II—4)

Y

industry

4 ) .\l.

, agencies

vTE

o -,

;ducationaliinstitutions\w

have class

o

no.

12 8
3 10
11

26 -

have no g¢lass

-

, mno. z
13 . 92 -
28 905 -
31 Y7

| IIT,

Responding organizations having difficulty hiring marine techni—

cians (Question I1-6)

industry

.agencies

«*

educational institutféns

N

>

have difficulty

haye no difficulty .

no. % noLf A
15 -« 17 72" 83
1 5.5 17 94,5 ¢
‘9 31 91

3

v

agengies : /

Average number of marine technicians employed

zations (Question II-3)

=7 formally trained

~

industry

»

educational institutions

by

responding organi—‘

- nonformally trained -

mean median mean median
9 3 fEB 4
58 28 386 7"
R FAT .
» .13 3

3

S}
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- : Conclusions Fo o Y

. ) \ . :
In the publication Criteria for Technical,Education: A'Suggested

Guide, The U. S Department of Health, Education and Welfare expressed
the idea generally aecepted in 1968 (Ref 8) that there was an urgent

negd for ‘training techn},cal manpower. Among, the reasons given was the
statement: °

The explosion of new scientific knowledge has caused
changes in education sp”that the recently graduated
scientist or engineer often has had limited lab-

oratory experience #d functions more as theoretical,
diagnostic, interpretive, creative, ‘or administrative :
professional than in- the past. He now must delegate

much of his scilentific work to other skilled members

of the scientific team. Thus a serious shortage

of trained manpower capable of giving the technical
laboratory or clinical service formerly performed

by the engineer. . .has developed.

It is not surprising’therefdre, that Professionals-to—Technicians

is. frequently cited'as'a determinant of demand, as a measure of

- { .
utilization and as a governing philpsophy for the use of marine. techni-

cians. The ratio neatly packages into one meéasure most of the factors

relevant to.the asSessment of demand. e
Benson (Ref. 2) stated that the ratio of enginéers'to technicians
A
~ which he saw as ranging from 3 to 1 to 6 to' 1, constitufed an incorrect

use of manpower. The ratio should ‘be, he felt, 3 technicians to each :
kg

: : © * ) v /
engineer. U . :

[

Brown (Ref. 32 also refers to the 3 to 1 ratio, but indicates that

such ratios.should not receive as much attention as should the abilities
>

and quality oftechnicians being trained. Thus, he encouraged improvement
in the quality of education rather than in the quantity of marine

technical personnel being produced. He added: ' ’
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LY . - . .

"¢+ . | This is a time for extremely wise counseling
M and perhaps alternate directions for sofie
. : \students-—directions that might only be
temporary.. h_v, N

.

Arguments for high (3: 1) or low (1 3 to 4) ratios -are at odds
with the rea1itie$ of historical precedent and the results of . surveys

.which yield roughly 1:1 ratios : ; o
. -
There,is nolréason to doubt that iatios expressing the_need for’ .
a'éreéger numberxof'trained marine technicians'per highly educated
scientist and professional nake some theoretical sense, However,'

arguments for both extremes argecompelling but in our 0pinion more .
:weighty on the side of the higher ratio of professionals to technicians.
Aside from the argument; of prestige[ flexibility, and the like the
divergent views can be briefly sunnnarized in the following statements'.

High Ratio P/T — The technician as a resource can relieve the

scientist or engineer of the mundane or routine activities that are

‘ also of a highly sPecialized nature. However, since'only a fraction of the

work is of guch a nature, it is reasonable to have 1 technician serve tge

] —

needs of a number of scientists and engineers. ' Also, since the

L4 -

scienﬁist and engineer are required for specific high valued purposeg,

- - . . . o
when not so occupied,economics dictates that their talents. should be

L 4

. 5 : : , c
applied to whatever task is at - hand, even if below their level of

o 8

competence. - - { n

. Low Ratio P/T - The scientist and engireer, -being highly trained,
should always be used in a way that maxinizes intellectual input.
,This ipplies that eyery scientist orgengineer should have a stable of
technicians for éhy mundane tasks'that must be acaémpiish;d. Also

4
”
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o implied is a continuing sejuence of problems or activities thatican '

exploit the unique talent ofvthe'engineer'or scientist.

In the light of these arguments.and the assessment sfndyfdata which

s show that in 1973: - N .
o . -—Industry respondents employed an average ofs1
- : technician fon every 10 profésszonq}s -

~-Agencies employed an average of 2 techmcmns
for every 15 projessionals '

—-Educational institutions employed an average of 1
technictan for every 10 professionals

i~

This report agrees with Brown that this is a time for wise counseling
. ' ¢ : . . .

and possible alternate directions'for some students. T

B

It has also been suggested in this section, that from an alternative

viewpoint, one can think of marine technicians as a grOup.ﬁhose activity - .
‘ . - . . . . /“5
" - is uniquely dependent upon the marine environment. ,In so doing, a new-

perspéctive of demands might result and also some new program concepts.

V'The c%assification problem, because of the absence of a clear

 definition of marine technician occupational clusters and career pro-
gression possibilities, has also beﬁn discussed. It ﬁas'been pointed
out that the(ﬂfficulty with the highly general classifications is

potential on-the-job trainingadaptationof non—marine programs to

©

environnental peculiarities. As noted in personal correspondence with

the Ocean Operations Division of a major company (C..R. Isaacs, Kennecott
Emhﬁ&m,h@ﬂ B ) : - L , ’
Our eeds, we have found,can be best met
' by employing specific talents, such as welding,
o and fabricating, rather than the more general-
: ized skills developed through marine technician
= - training programs. These basic skills are . .
; applded to specific ocean disciplines through . | >
\\\in-hOuse training and experience.
§

« .8

N s

Q . . ‘ o o ’ jl{}j;)//'
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a . . From consideration of all these factors (mainly qualitatiVe in

natgre) it Beems likely that_ the marine management pyramid.which depends

‘upon creati Science or engineering at the apex, contains a mix of
Ve

2

supportive .egreed graduates and associates that drives the P/T ratio

into the 1:1 to 1:2 ;ange,-with the marine teChnician~bestegﬁited to

L=

' provide envi-onmentally unique and env1ronmenta11y dependent support.

A v - |

It is frequently confusing to th\\picture of supply and demand, to ' : .

consider marine technician training and employment as a whole. Mbre

> ”

logically; surveys should be segmented and job c1assifications more
strictly defined and agreed upon . This implies'mucn closer contact
required with the community employers. For example,ﬁthe inclusion‘of .
graduates of diving programs as technicians in ca1cu1ating user P!T ‘ .
ratios is questionable when considering the usually small diving service‘
companies - the diver is the staff, not the technical support. A reaSonablew.
ratio under such circumstances therefore, would be divers to diver |
} . tenders. v' | L #

| : An article in the’ May 31, 1972 ediéion of the Washington Evening

/
(ROM) calculation ‘on the market for MT's, Sylvia- Porter, a_respected

)

syndicateF columnist,reported that by 1980 the estimated number of .

l ' Star offers the'opportunity to exercise some rough order of magnitude

oceanographers (in the very broadest sense of the wdrd) will expand to ) .
at least 40,000, an increase of 32,000 over the gross number available

B l\a ~ :
in 1968 (very optimistic even if ome accepts estimates of totai grads

for. '60-'68 and (Ref 22) applies a 6-year doubling rate as mentioned

- -\

|
l
j . .by Daubin and Mavor (Ref 10). Ms Porter stated that there would also- - lf
L be opportunities for grewing némbers of technicians in the mafine

: .

!

Cﬁ?\
»

. o ,;4'}

) JAFuitext provid: ic
;
] . : el




'distovef new migeral deposits beneath the sea, and work on conServing v

'appraximately 540-900 per year based on the 9~year period from 1972-80
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specialities - to rig underwater %1pelines, test nnderwater ‘commumnication .1- J

systems, develop new ways of harvesting foods and drugs' from the ocean, o FJ

» . U . .

the ocean's natural resources.’ At the modal ratio of 1 to 2 scientl ts

per technician this would mean a technician market of 16- 32,000. With
the Tepadino ratio of about 25/ fllled by marlne technology maJors (Ref.

this would mean 4+<8,000 marine techs needed by 1980 or ‘an average “of

o

- - .- » \‘ s
inclusive. This would indicate that the supply from existing MT pro-

grams could already be quite close to exceedihg the demand.
3 e —
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a o . .
/ . . \
- . . " RECOMMENDATIONS '
R ' — — —
' The ‘vast npmber of JObS eXpected'to await formally trained marine .

technicians have not materialized. Relying on manpower data acknow-
-ledged to be inaccurate, institutions have rapidly entered the field.
of marine technician .training, and have -expanded existing programs.,
'Studfﬁdata indicate that enrollments in these programs will continue
to increase through 1975, and that this increase may far outstrip the
*  number of jobs available. . C . . :
¢ . . - .o . . ‘

No indications can'be eonsidered entirely reliable, however, until data ~
problems first{ noted in the, Stratton Report, -and still .existing, are
resolved. Conditions then ahd now have rendered .if impossible to com-
pile accurate mnpower projections for marine techn clans, whe ther
formally or nonformally trdined: Yet the\ primary ‘concern of those in--
‘volved in planning,. Supporting, and advising vécatigﬁal training efforts
must be: employability of 'these being trained. - L

s r . e -

-

ﬂhe following' recommendations are therefore Submitted
- o v s !‘.‘

. g ~ ) . .
- ) o . - \
", . oo 3 .
. - . h Recommendation 1
i ™

The Interagency Commlttee on Marlne Scienceé and Engineering should
encourage the appr0priate agency to establish-‘an office in which the
folloW1ng activities w0uld be developed and ma1ntained
. a. a national source of manpower data,relating to
R - supply and demand of marine techn1c1ans,reglon*
' ally and nationally, the, data to be c0mp11ed and- -
disseminated on an annual basis;-

o

. .

by 1nteragency coord1natf0n of marine technician
training prbgram sponsorship; _ . L
' \ L4y N Lo
c. ,obJective yet flexible criteria for decision-
maklng regarding initial or continuing funding .
of marine techn1c1an training programs;
\ . . . . 5
8. assistance to existing'training programs in
-+ reaching a realistic assessment of thelr activities;

D Y
. . .
v
.

e. the means for dynamic involvement’of students,

i educational institutions, and employers in order
- that the interests of all in the marine tech-~
' ! nology arena be, understood and pursued in an
atmosphere o6f mutuaIlunderstanding_of goals.




The collect1on of adequate data is so vital to the assessmenf of supply
‘and demand, federal sponsorship of educational programs should be made
conditional to the maintenance of adequate records. . - » !

INVEST -IN IMPROVEMENT OF THE DATA BASE - | :

) ; . . . .
Q . .
. v -

‘ 4‘ ' . Recommenﬂation'Z . .

Unt1l such time as adequate manpoyer data are‘available, and dntil the
, Ssuctcess of ex1st1ng,programs can-be evéﬁuated, ‘the, Interagency Committee
. - on Marine Sc¢ience and Engineering should recommend to Sea Grant and
* . other aponsoring agenties” that: , . c
. a. requests for federal funds for existing marine -
- : technlcian training programs be “more carefully

- 5crut1n1zed .and, evaluatedsby sponsoring agenc1es;,

b. requests for federal . funds for the-establlshment
of new programs he denied, except where clearly
documented manpower needs, patrticularly local, ‘
verified by the sponsoring agency, can be - .
provided along with documentation showing that
- existing programs can not meet these needs

‘c. all pregrams recefving federal sponsorship be .
held more closely accountable for providing de-
tailed employment records of-program graduates. °

'

Pursue a program development strategy which minimizes r1sk to the stu-_

_dent. In the absence of better information from the user, a shortage

"of trained personnel is referred to an overabundance.

e

"LET SUPPLY LAG DEMAND -
Encourage only select1ve types of marine technicfan training programs
because - _ . e

*a.f Accumulated ‘data however inc0mplete, .shows that
supply‘xs~1ncreas1ng at a wmuch faster rate <«than
demand. . v

~b. Respondents-were universally unenthusiastic about
future opportunities.

Recommendation 3 Ty

Initiate action/glth prospective users, part1cularly industry, to create
©.a more credible p1cture of demand. Since a major purpose of MIT programs’

b4 .

~ s N

~

i




0 " ) u. / . ) -. 107//03 . . ) 5,.; v

»

is to fill a' declared need of the user, than the users, in good falth E o
should be w1111ng to provide the data needs. No data--no programs!

As part of this effort, develop definitions with the hein of employers -
. for . _ . . : T .

o0 ‘o

4

- C _ +Marine technicians
o © MMarine occupations R
°Marine occupation clusters ' ‘ ,

’Recommendation 4

[ -

In order to allev1ate placement probIEmS of students recently tralned : .
.or currently in training, and while awaltlng ‘the implementation of the ° Coe
apove recommendations, the Interagency Committee on Marine Science and
Engineering should 1mmediate1y initiate a Spec1&l effort to . .o

ta

- a. identify marine-technician level Jops w1th1n the L
_ federal establlshment, . .
¢ - - o “ .
% b. dlssemlnate this 1nformat10n to marlne technlcian .
training program dlrectors.‘ ) ~ \ o
* r
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MARINE TECHNICIAN TRAINING PROGRAM

v L . DIRECTOR WORKSHOPS: ATTENDEES

. 7

¢ &

P . - [

" et )

3t L .
, ):;, ot . . w*

A,

East Coast Wbrké%éﬁ)AMay 1953

~Dr Tapan Banerjée ' :
. Southern Maine Vocational Technical Institute
.~;Fort Road- .o
- South Portland, Maine ) 04106 PR . e
 Mrs. Matilene Bérryman' o St . .
“Chafrman =~ | B ’ : -t
Enviranment%l Science Department . ,
Washington Technical Institute., N
= . 4100 Connecticut Avenue, N.W. . ,1
~$wash1ngton D. C. 20008 L, L

M, Michael Bowling o

Lénior- Community College B
1600 Sarey Road . . . '
Kinston,‘North Carolina . 285Q1L . ol

- e N 4 v
‘f Mr. Howard Fowler : K

Florida Keys Communitﬂ College

Stock Island Y

. {""Rey West, Florida. -33040

- Mr. WillTiam Paul Gray , g

" Educdtion Programs Specfhlist

. Division of Vocational and Technigal Education
U. S. Qffice of Education .o

‘Department of Health, Education, and Welfare -

. Washington, 'Ds c. 20202 : ¢:

4.

Capfain Arthur Jordan :
Cape Fear Technival Insitute

411 North Front Street - - : . ‘ o .
. Wilmington, North ¢arolina . 28401 o N
Mr. Andrew Korin | E \\\ L
Occupational Education Speciallst . o .
~One.Dupont Circle, N. W o \
, - Room 410" f . o
‘Washington, . c. 20ﬁ36 o

-
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° Mr. Andrew La Bonte -\

' Miami Florida

@

Coordinafor of Mhriqe Science Technical Programs

1090 N.W. North River Drive,
33132 - _ 1

Dr Vincent R. Liquori

Kingsborough* Commun¥ty College

2001 Oriental B0u1evard -
Brooklyn, New York ' 11235 .o

" Mr, Leonatd MitchelL " _

. Consuyltant.- ° Te . T
College of Manine Studies ‘
Un1versity'of Delaware

Newark, Eelaware L971l .

‘40
i

‘Mr. Thomas R. Poey " c - ; _‘,‘
Assistant Professor of‘Biology T

" - «Charles County Cdmmunitz College

P. 0. Box. 9IOo
Mitchell Road E
"la Plata, Maryland 646

L3

r

Dr. Walter L. Smith

‘Chairman »

Department of Midrine Science and Technology
Suffolk County Community College .
533 College Road

" Seldon, Long Island, New York 11784

Professor,Kennetn Stibolt * et

Anne Arundel Community College

" Arnold, Maryland 21012

)

" Mr. Donald Workman

Welding Departmient .
Texas State Technicdl Institute
Waco, Texas 76705

&

Lo )
D
S
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B. West Coast Workshop, June,k 1973

Dr. Gordon L. Chan

Collegeé of Mdrin :
Kentfield, California 94904

“Dr. Tom Garrison

Coordinator, Marine Studiésx
Orange Coast College »
2701 Fairview

Costa Mesa, California = 92626

| Df\ Jackson B, Hargis

Assistant Dean of Instruction
Clatsop”Community College
Astoria, Oregon 97103
Mrllﬁéqﬁard Mitchell

Dr. JQHn C;fSerwold

Coordinator, Marihe;Techﬁician Project

Shoreline Community College
Seattle, Washington ~98]33 -

Dr. Donald Smith

Seattle Central Community College

1718 Broadway
Seattl]e, Washington 98122

Mr. Peter A. Williams
Highline Ggmmunity College

, Midwayﬁ Washington 98031

.
.

N
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U - MARINE TECHNICIAN TRAINENG, PROGRAMS
. : Q

ﬁ . .
v o ® - - ! »
Thirty-five institutions offering programs in marine- technology were
~identified in the course of the AsseSSmenF Study.

_of their program. Institu ions visited-as part of this. study are in-
dicated by a cross (+). ' Those that received Sea Grant'funds during
Vfacademic year'1973—}974 are’ preceded by an asterisk.(*).

. These institutions are liaizd below by state with brief descriptions

-
‘.
<z

{

T
-
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.. Arkansas : o
1. Southwest Technical Institute v .
’ East Camden, Arkansas 71701 ’ \ .o
> . Directors -Charles Johnston S : e s

Program: Wa;er.and Wastgbater,Téchnology
@ -+ ' ‘california - |
i +2.  College of Marin . . ]

' Kentfield, Califor?}a 94904 : -

Director: Dr. Gordop‘L. Chan

: : Program: Marine Technology )
E' Cbjectives: ‘
E To train students for a career in marine technology with curriculum
i emphasis on electronic-instrumentation handling’of data. An option-
al program in biological technology.is alsa offered. :
, 3. Fullerton College
- Fullerton, California 92634
: -
Coordinator: Howard Craig
Program: Oceanographic Technology v
Objectives: .
To enable students to transfer to four-year institutions. Ship-
board and onshore work programs are offered.
4, Orange Coast Coilege
Costa Mesa, California 92626
"Coordinator: Tom S. Garrison
Program: Marine Technology
Objectives'
' To prepare students for immediate employment by offering marine
L science core courses, support courses in physics and mathematics
' and general education courses. -
L 7
ERIC .
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"~ +5. San Diego Community Colleges '
' City College, San Diego, California- 92101 ,
 Mesa College, San Diego,. California 92112., 4
Evening College, San Diego, California 92101 .

¥

'-'. . Direc_tor' : Robert/ Eberhart

Program: Ha‘rine Technology

.9 _—
e . Objectives.,. ‘ "
. ) develop skills related to basic tasks needed in the mating
; environment ) - P ~ . -
. ) “/ -~ L e ) /
e +6. Santa Barbara City College- . ‘ _

312 North Nopal Street - .
- Santa Barhara, California 93109 B

'Coordinator: Ramsey Parks : . —

Programs' Marine Divimg Technology ,
' ' Harine Instrumentation Technology
Objectives~ ‘ @y )
To prepare qualified Marine Diving Technicians to meet the
growing needs of industry. Through the efforts of the Marine
Technology Advisory Committeef a broad curriculum.has been deve10ped
to?‘;eet these needs. The curriculum is designed to give the stu-
¢ dent a basit understanding and knowledge of the marine environ-
ment and to develop the skills required of a diving technician.
Also included in the curriculum are general education courses

-~ designed to increase the student's knowledge and communicative X
° ability.
District of Columbia o T ’

.%7." Washington Technical Institute
Washiington, D. C. 20008

Chairman, Environmental Science Department: M. S.  Berryman.

Program: Marine Science Technology

¢ Florida & » : ':\
+8. Florida Keys Community College ) :
: Stock Island ‘ .
Key West, -Florida 33040 : _
. ‘ .
Directo¥: Howard G. Fowler
- ’
' — - \

Be



P - Programs; Aquaculture.Technology T a
" | Marine Diesel Technology
Marine Propulsion TechqologyA

e , " . Objectivep:. ) b / .
A. The afuaculture technology program is designed to give stu-~

3 - dentsia broad background in biology and chemistry, as: well %
L . as a dpecific grounding in the area of aquaculture.

. B. The marine diesel technology program is designed to give

| \ - career| preparation in the marine diesel service area. . This

A is a one-year program..

€. 'The marine propulsion technology program is designed to pre-

pare sthdents for jobs in service, sales, and/or promotion.

;: ‘ : 9. Gulf Coast" ommunity’aollege , L ,/ . i
- Pagama City, Florida 32401 , ~ o -

Director:

-~

Lester Morleg . . . ' .

‘Marine Technology :

L ~ year: /the physical option or the biological option. In addition,
- ’ an 4 in Pre—Oceanography is available to students who wish tQJ
poo tra fer tQ a four—yeay program in oceanographv

- ’ ) ~

SRR +10. Miami—DadelCommunity College . _' ; o C,‘ e
® . ‘. 1090-N.W. North. River Drive _ N
: ¢ Miami, Florida, 33132 ‘

4 L - %
l“\s A Director: Richard Bemson -~ . o “g
. v - - a ) ; - . " - ‘ fﬂ
Programs: Marine Electronics Technology . u%
: Marine Engineering Technology » ‘
Marine Survey Technology . ’ 3

c _ ~ -
B ‘ Objectives . o @
- " A. :To continue and to, update the Marine Technician Program of
- . the College. The’ education effort will be devoted to pro-
viding a tﬁb—year fundamental training program in Engineering
Operations, Oceanographic Instrumentation, and Electronics, .
including Physical, Geological, and Engineering, and Geo-
physical Measurements in the ocean.
B. To.continue and to update’ the Miami-Dade/University of Miami
. Diving Training Program.~‘




7
2 ¢ N ‘
. 4 - -
© Habaii - - ) '
*+11 JLeeward mmunity College T ' P
- Pearl City, Hawaii 26782 . . _ o o
.Director: I. Benson ‘
- Program: - Oceanographic Technology
% ) o
' Objectives. ' °

A. to train technicians in skills required to meet indicated
. needs of Hawali's marine-oriented community.”
B. to achieve a program-£lexibility that will facilitate
employment at levels appbepriate to the student's individual
ability,andiinclination. . :

Maine
+12. Southern‘Maine Vocational Technical Institute
Fort Road .
vSouth_EQEE}end Maine 04106 ‘
- Director: Tapan BanerJee T 3
* ) it . SN
Programs: Applied Marine Biology and Oceanography

-~ Indystrial Marine Science ‘ .-
Marine Science Technclogy

Objectives: !

.To provide students with specific skills and.method§ so that : a

they will be employable as\yechnicians upon graduation, and to
provide a strong background in marine sciences and the humanizies.

Ma%zland _ .
13. e Arundel Community College
©  Arnold, Maryland 21012

+

Kenneth A Stibolr . ,
;z\
Ocean Engineering Techgology

Director:
Y Program:

ObJeEtives' :
To offer a two-year curriculum with strong emphasis on technical

. shhjects as a foundation for employment itr ocean industry or
government laboratories. Students have the option to emphasize _
either mechanical or electrical SubJECtS _—

14, Charles County Community Qollege
~ La Plata, Maryland 206 )

Coordinator: Thomas Poe N

L4

= .
L
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15.

1

+17.

©

*+18.

16.

e : : .
Program: Estuarine Resources Technology -

~ A .
Objectives: o ’ .
To train in two years research assistants capable of perfbrming
a wide variety of field and labgratoyy- functions in the estuarine -
and’ freshwater environments. .The program focuses on practical
fleld studies. » '

_Michigan . v -
Northwestern Michigan College . -
LTiravers City, Michigan - 49684 T

Director: Captain Wheatley Hemmick ° j

Prograﬂ: Marine Biology Technology ' ¢ (\‘ Lo
v , D ) .

New York : ' ‘
State~University of, New York Agricultural and Technical College
- at Cobleskill

Cobleskill, New York  11Q43

Directox: walter J. Clark ._' = , . N

Program‘ Fisheries and Wildlife Technology

ObJectiVéS' i} . ¥

To allowstudenta the opportunity to work with conserﬁati&n

biologists in the field and laboratory. Required seminars pro-

vide students with an opportunity to discuss and exchange ideas

with faculty and profeséiona conservationists and to keep abreast
. of professional advances an%%iareer opportunities. :

2.

”Suffolk County Community College : AN
. 533 College Road
Seldon, Long Island,”New York 11784
Dlrector:' Walter L. Smith

_Progran: Marine>Technology.

GbJectives' : ' <
To train post-high-school. students in a two-year technology pro~

zrangoriented,toward immediate employment in ﬂarine-related fields."

C : -
North Carolina o
Cape Fear Technical Institute- \
411 North Front Street ' ‘
Wilmington, North-€arolina® 28401

Director: Captain Arthur W. Joréan

.
by
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. Programs: Marine Diesel Mechanics

19,

N
(=]
.

21.

&

22,

l Director:: Dr. Terry Humphries

L

Director: Michael Bowling

Program: Freshwater Fisheries’Technologx '

TMartin Technical Institute .
Williamston, North Carolina - 27892

1

i

Marine Labotatory Technologyu

i, Marine Technology f

Objectives. | . : . -
To train young menh and ‘women to become employable aboard shi

sea and at ‘shoreside ‘instadlations in marineroriented voyations.
- , . n-l. T ow

i
-

Haywood Technical Institute. o, Co
Clyde, North Carolina 28721 : T oo ()

Diréctor. Walter D. Rice .

i)

Program: Fisheries and WildTife Manageftent Technology ' *
ObJectives. \,
To give students:an opportunity to learq the technical aspect of
fisheries and wildlife management.as well as basic knowledge or.
oral communications, business and other‘related subjects. o
. - : o %_,
Lenoir Community College ANEN :
Kinston, North Carolina 28501 . ’

.
-

%

Director: James A. Thompson X

Program:v Fisheries and Wildlife Management Technology

5 -

~w -

Wayne Community College
Goldsboro? yorth Carolina 27530

"

Program.‘ Fisheries and Wildlife Managemept Technology -
3 i
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-‘\ ;‘ . .
. - Oregon — ' BN oo
*423. Clatsop Community College g . ’
A

;toria, Oregon 1 97103 ) )

. , - Director: Paul D. See . . ) . .

. a
- N ..

Program° Marine Technology " O
‘ R Oceanographic Technology N S )

[}
- -

B

B}

/ﬂ bjectives., Qj . ' - L
' . To train students to- be vessel operators, such as- €aptains
(Masters), Mates, Able Seamen, Deckhands, Engineers, and

, Tankermen.
. To prepare students for examinations for US Coast Guard marine .
* ' licenses: to, 1, 000 tons for Master{ 10,000 HP Diesel for
i . o Engineers. .- i ~
. . ' ) v
ﬂﬁode Island . o ,

= %+24. |[Uniyersity of Rhode Island . .. - '

) _ ‘Kingston, Rhode Island 02881 <

Chairman: Dr. J. C. Sainsbury Co L
- Program: Commercial Fisheries Technology

c ' Objectives: o .
Tq educate students for the eventual command of commercial
fi@ﬁing vessels% while also preparing students 'to enter and
advance in employment, in most sections of the commercial fishing
industry or supporting industries.

‘! %. ) _\

Texas
*+25. Brazosport College ny
g 500 College Drive - Lo, o
‘Brazosport, Texas 77541 _ o St
Director: E. D. Middleton
\\\m Program. Fisheries and Marine Technology 4
gt . Objectives.} 7 in - ° L\ &
’ To train students ‘to be vessel operators and to prepare them for
Us Coast Guard examinations. Al .

£
26. Del ¥Mar College
Corpus Christi, Texas 78404

o . . Director: Dr. Jerry F. d'Donnell

. » - Program: Marine Science Electronics Teéhnology




427,

*+28.

A

" Program: Underwater Welding Téchnology . *

" A, To continue improvement of techniques in the use of the

Objectives: ‘ﬂ o o
To produce technicians trained to work in marine-related profess1ons

- after two years.,:. Transfer to a senior institution if possibles ¥

- : ’1‘, . . .
- . . E . &
. . . i

Texas.State Technieai Institute o .
Waco, Pexas 76705 L I ' )
Directors R. V. Vann T : . ’

. ) ) > ’ .. !
Objectives: o _—

dry habitat ‘chamber in Metal Inert Gas and Tungsten Inert
* .Gas Welding.
B. To further develop instryctional methods to include pro- -
" grammed and inaividualized modules.

Washington L , : ; -
Clovet Park Educatfion Center o : R
Lakewood, Washington 98499 T

Director: John Ronning
Progiam: Commercial: Fisherman Crewmember Training Program

-

Objectives:

"To provide technical assistance and training to the people -

who man the nearly 10,000 fishing vessels iicensed in the state,
by providing -training on a countinuing basis. The Commercial
Fisherman Crewmember Training Program lagts one year.

Gra§s Harbor College B &\
Aberdeen, Washington 98520 . ,
Director: John M. Smith

Program: Fisheries Technology : _ ‘ SRR

l Objectives:

To offer students either a two-year fisheries technology course

or the first two years of courses needed for a bachelor's degree

in’ fisheries biology from universities and colleges in the Pacific
Northwest. In'line with this, the following' objectives were outlined:

-

o
(Ve
b

121 . : ) C e
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'”A. To develop the: usefulness of the Eastiern bay bldm as e o

£330,

n
A

: Objectives- o

431,

*4+32,

C. To revise current courses. -

‘'Midway, Washkington 98301 i L .
{ .- . ; \

( Director: James C. Scoft - i. AR

food or bait. - -
B. To defermine.the life history of the host shrimp in order
© to discover a practical method of control

2 :
3 . 4

‘Highline Commnﬁity College o : P xX 2

> -

Program' Underseas Technology

A. .To prepare students for employment as underseas technicians,

B. To provide other Northwest educational institutionms,
gdvernment agencibs, and private bu81nesses with 1nstruction
in underseas diving techniques’ and" safety procedures.

-

Peninsula’ Community,College ° ;
Port Angeles, Washington 98362 ' -~

Director: R.vB. Grinols o

Program: Pollution Technology
Objectives:‘
A. To develop student proficiency in techniques of applied water

« - chemistry.
B. To develop student proficiency in collecting, identifying,
and preserving biological samples. , P

C. To compare and contrast polluted and nonpolluted environ-n

. ments on a chemical and biological -basis.

D. To relate project results to the community in brder to inform
the public about certain critical marime problems.

<

Seattle Central Community College

- Seattle, Washington 98122

Director: Donald W. Smith . | \ )
Program: Marine Carpentry
Marine Engineering Technology

Objectives: -
To provide trained personnel competent to operate and maintain
marine hydrualic and diesel propulsion equipment.



F N *433, Shoreline”Community College
Seattle, Washington ‘98133

.

Director:  John C. Serwold - - . ‘ 9 .
j‘ ‘ Programs: Marine Biology Technology ) - b
/ Ocean Technology . . ‘ : - ‘ .
A L. ‘ . - . ) S -
Objectives: At B .
To help £1il1l1l- the need for oceanographic and marine biology tech- .
i j + . nicians by unﬂating, improving, and further developing the maqine v
technician programs of the College. -
. . . x ¢ . . . N . . - . -
Samoa R : . ) o S o

Samoa.:

S

‘
%34, Amerjcan Samoa Community College R " S RN C

Director: David R;'Lynn-

. Program: Commercial Fisheries Teghnology ' ‘ S R e ~
Objectives } ,
To provide a foundation for a potentially large Samoan fishery o . :ﬁ;f

which camy supply unmet demand for 40,000 tons of fish annually, =
by producing skilled fishermen through a relatively formal '

_ fisheries training program. Samoan fisheries instructors are P ’ ‘{{ a
AL to be utilized in the program. L / ’
Mississippi v

*35. Gulf Coast Technical Institute - B . ' a{

i
AN : - S
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.- APPENDIg.III
s $aMPLE ‘OF, MARINE TECHNOLOGY TRAINING PROGRAM CURRICULUMS
N y v .
‘f v g .
g ,‘ )
. y;‘l ..r ) N ‘ . v | " -
) % Tape Fear’Technical Instifute LT
- Z-Marine Technology
T, ‘ =<Marine Laboratofy Technology
) ".'4 I ' . v. : .
N H ~-Marine Diesel] Mechanics .
i B. Santa Barbara City College ’
--Marine Technology
C. Sﬁoreline Community College .
‘ —Marine Biology Technologj )
-~Ocean Technology
D. University of Rhode Island
--Commercial Fisheries Technology | .
, .
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A. Cape Fear Technical Institute

Marink Technology - A &, 37 ’ R

] ’ »

9 WEEKS SCHOOL; 2 WEEKS SHIP-RELATED EXPE?RIENCES

W.'n'.\,;;;l"f",
First Quarter o ' hotirs per week |
< class _  1lab credit =
. < N
T-ENG 101 Grammar and Composition 4 .0 3 ) '
T-MAT 101 Technical Mathematics 6 . O 5
T-MSC 101 Navigation ' -2 2 2° -
T-PME 101* Internal Combustion Engines and .
' - Auxiliary Equipment . o1 3 2 ¥
- T-MSC 111 Practical Fishing Opsrations 1 -3 2
T-BIO 110 General Biology - 3 2 3
T-MSC i21 Ship's Maintenance 0 3 1 N
o : -, total: 17 13 18 ’
T~-SHI 101 Ship Experience :
(2 weeks): per week hours 0 40 T2
. o . . 20
9 WEEKS SCHOOL; 2 WEEKS SHIP-RELATED EXPERIENCES
Second Quarter - -
" T-ENG 102 Grammer and Composition 4 0 3 N
T-MAT 102 Technical Mathematics 6 0 5
T-MSC 102 Navigation ' N 2 2 2
T-FPME 102 Internal Combustion Engines and :
. Auxiliary Equipment 1 3 2z
T-MSC 112 Practical Fishing Operatio 1 3 2
T-BIO 131 Marine Biology 3 2 3
T-MSC 122 Ship's Maintenance _0 3 21
’ ‘ total: 17 13 18 -
-T-SHT 102 Ship Experience ' L -
' (2 weeks): per week hours - 0 - 40 2 .
. i 20
9 WEEKS SCHOOL; 2 WEEKS SHIP—RELATEDEEXPERIENCES
Third Quarter
T-ENG 204 Oral Communications 4 0 3
6 : e 5 N

T-MAT 103 - Technical Mathematics

3




126

hours per week

class

’lab

N

T-MSC 103 Navigation

T-PME Internal Combustion Engines and
‘Auxiliary Equipment’ 1

T-MSC. 113 Practical Fishing Operations 1

T-BIO 132 Marine Biology - 3

T-MSC 123 Ship's Maintenance- 0

‘ ' : . total: 17

T-SHI 103 Ship Experience ,

. (2 weeks): per week hours 0

&

: 6.WEEKS‘SCHO0L; 2 WEEKS SHIP-RELATED EXPERIENCES

*

Fourth Quarter ' e
T-ENG 103 Report Writing

T-MAT 201 Technical Mathematics

T-MSC 104 Navigation and Cartography
T-MSC 114 Practical Fishing Operations
T-MSC 213 Marine ‘Fishery Science: '

T-MSC 124 Ship's Maintenance

o
CJC)U)PJbO\OKA

. . total:
_“T-SHI 104 Ship Experience
(2 weeks): per week hours

o

T-SHI 109 Ship Experience Overtime
(hrs. adjustmert over #-quarter
. period of cruises):

@ 40 hours per quarter ~ 0-

9 WEEKS SCHOOL; 2 WEEKS SHinRELATED EXPERIENCES

-

Fifth Quarter -

T-PHY 103 - Physics: Electricity .
T-CHM 101 Introduction to Chemistry
T-MSC 207 Introduction to Oceanography
T-GEO 101 Geology

T-MSC 110 Scuba Diving (or T-MSC 130)
T-MSC 130 (Qceanographic Equipment

. (or T-MSC 110)

T-MSC 125 Ship's Maintenance

w A~

o o

. total: 13
T-SHI 105 Ship Experience
: (2 weeks): per week hours 0

t

.
A, )
b
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9 WEEKS SCHOOL; 2 WEEKS SHIP-RELATES EXPERIENCES

Sixth Quarter

T~PHY 161
T-MSC 208
T-MET 101
TOELN 132
T-MSC 134
T-MSC 124

T-SHI 109

o

Physics: Properties of Matter
Oceanography (Chemical)
Meteorology o
Shipboard Electronics
Oceancgraphic Equipment
Ship Maintenance

. total:
Ship Experience
(2 weeks): per week.hours

hours per week

class lab
4 2
4 3

3 2

4 2

0 3
9 =3
15 15

0 40

9 WEEKS SCHOOL; 2 WEEKS SHIP-RELATED EXPERIENCES

Seventh Quarter

T-PHY 102
T-MSC 209
T-MSC 134
T-ELN 133
T-MSC 132
T-MSC 127

T-SHI 107
<

Physics: Work, Energy, Power
Oceanography " (physical)
Marine Welding

Shipboard Elsctronics

Oceanographic Equipment . Qdala‘
Ship's Maintenance

Ship Experience
(2 weeks): per week hours
e

’ E@tal{

&

6 WEEKS SCHOOL; 2 WEEKS SHIP-RELATED EXPERIENCES

EighthQuarter

T-AHR 206
T-MSC 210
T-ELN 134
T-MAT 211
T-MSC 133

T<MSC 128

T-SHI 108

T-SHI 109

Marine Refrigeration
Oceanography (Instrumentation)
Shipboard Electronics
Basic Statistics
Oceanographic Equipment
Ship's Mainten?nce
total:
Ship Experience '
(2 weeks): per wek hours

Ship Ewperience Overtime

(hrs. adjustment over 4-quarter
period of cruises):

@ 40 hours per quarter

4 2
4 . 3
2 2 .
4 2
0 3
) 3
14 15
0 40
4
4 4
& 3
2 4
4 0
0 3
0 2
14 16
0 40
0 160
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« Tirst Year

Morine Laboratory Technology

First Quarter

T-ENG 101
T-MAT 101
T-BIO 110
T-PHY 101
T-MSC 206

Grammar and Composition
Technical Mathematlcs

General Biology .
Physics: Properties of Matter
Introduction to Oceanography

Second Ouarter

T-EKG 102
T=MAT 102
T-BIO 111
T-PHY 103
T-MSC 110

Third Quarter

T-ENG 103
T-MAR 103
T-BIO 133
T-CHM 101
T-MSC. 210

b

Grammar and Composition
Technical Mathematics
Microbiology

Pﬁysics: Electuicity
Scuba Diving .
or T-BUS 102 Typewriting

@

Report Writing

Technical Mathematics’ -
Invertebrate Zoology I
General Chemistry
Oceanography (Instrumentation)

Second Year

Fourth Quarter

T-ENG 204

‘T-MAT 201.

T-ELN 123
T-CHM 101
T-BIO 134

Oral Communication
Technical Mathematics
Fundamentals of Electronics
Analytical Chemistry
Invertébrate Zoology II

Fifth Quarter

T-S5C 20§
T-MAT 211
T-MSC 211

 T-GEO 101

T-MSC 202 .
T-MET 101

American Instituiions
Basic Statdistics
Oceanographic Techniques
Geology '
Aquarium Systems
Meteorology

?L :} 6

hours per week
cldss 1lab credit
3 0 3
> 5 (4] 5
2 2 3
3 2 4
3 0 3
16 4 18
r .
3 0 3
5 0 5
3 2 4
3 2 4
o3 1
14" 7 17
3 ¢ 0 3
5 0 5
3 - 2 4
-3 f2 4
3 2 4
17 6 20
3 0. - g
5 0o 5
3 2 .- 4
« 3 2 4.
3 2 4
17 6 20
3 0 .3
3 0 3
3 2 3
3 0 3
2 3 3
2 2 3
16 7 19



129

°.

’ .Sixth Quarter . - ° o «hours per week
v b, N ‘ . class - lab
,T-MSC 160 Small Boat Handling & Engine -
Repair. , o 0 3
T-MSC 217 Spécial Problem (Lab Project) 2! 5
T<MSC 203 Marine Ecology . *° 3 2_
T-MSC 214 Marine Fishery Science 3 B
T-PJO 110 ' Photography, Intrvduction to 3 0
: . ' - ' 11 12

4

crediic

T T
oW & &
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. J
A Marine Diesel Mechanics
' ‘ W :
First Quarter 4 . hours per week
. class ° lab cradit
) . . ‘ r
=, ~ MDE 1101 Marine Diesel Eng. Theory & Prac. 5 10 8
, MAR 1101 - Applied Hathematics 5 0 5
* * PHY 1104 ' Applied Physics I 1 g 2 2 ,
_ MEC 1121  Machine Shop Theory & Practice 2 3 3.
‘ENG 1101 Reading Improvement 2 0 - 2
| | . . 15 15 20|
kY d bl ; . .
Second Quarter . , . . - o
MDE 1102  Marine Diesel Eng. Theory & Prac. N 10 . -9
i MAT 1123 Machinist Mathematice 5 0 5
. EKC 1101 Marine Electricity - i 3 .2
SFT 1104 Blueprint Reading : 0 -3 1 ‘
ENG 1102 Communication Skills . 2 0 2
’ h 0 © 14 16 19
Third Quarter ) - '
S ° <)
MDE 1103 Marine Diesel Eng. Theory & Prac. . 5 12 9
ELC 1102 Marine Electricity ' 1 3 \\ 2 .
* WLD 1121 Basic Welding 1 3 ; 2
-85 1101 -Safety at Sea 1 2 2
PST 1101 Human Relations 2 ”Fil 2
10 " 120 17
Fourth Quarter
MDE 1104  Marine Diesel Eng. Theory & Prac. 5 iz 9
Y, ELC 1103 Marine Electricity s1 “ 3 2
MEC 1122 Machine Shop Theory & Practice 0 . 6 2
NUS 1105 Industrial Organizations 3 .0 3
. - 9 ® ) 21 16
s . ¢
Y 4
-
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B. Santa Barbara City College

L . o Marine Technology . ' s
N o N
% - o . hours per week - ,
\ First Semester ' lecture lab units
A °oMI 1 Seamanship & Small boat Handling 2 4 3.
\ MT 2 Basic Diving 2 4 -3
IT 2 Drawing & Blueprint Reading 1 ) 3 \
& Weld 1 . Technical Report Writing 1 2 1.5
\ *HE 1 Health Education 2 0 2
‘ & ) ' 9 19 14.5
I
o ..Second Semester \ﬁ\ g
o S .
' M 3 . Advance Diving 2 4 3
MT -4 Fund. of Marine Engines &
o Compressions 2 3 3
Weld.3 Marine Welding . 1 -3 2
Eng. 18B Technical Report Writing 1 2 1.5
ES 11 Phys cal, Oceanography 3 3 4
; Bio 5 Marine Biology - L2 3 3
' E . ' 11 18 16.5

T .-‘ N "" [ «
Students deficiept in Math.will be required to take
: Math 41 and 43 :
\ . Va
Summer Session: MT 11 (Marine—related work experience, 1l-4 units;
one unit of credit per 75 hours of work).

.
v Al

' Third" Semester )
jf%_. " Mr s UuHerwarer Construction 2 4 3
4 vy . Bio 11 Biological Oceanography® 2 3 3
y ;{ Phy 11 Technical Physics 3 3 4 )
%\/«' Elec' 10 Fundamentals of Electronics 2 3 3 Ty
" - MS 11 Machine Shop Operations 2 . _6 4
' : : : 11 19 17
- Fourth Semester
O Mt 6 Underwater Operations 2 4 3
ML 7 - Diving Systems 2 3 3
Phy 1 Technical Physics o, 03 3 4
: Speech 5 = Business Speech? S -3 .0 3
*Ainer Inst e ‘ 3 0 3
toe ' s . : - 13 10 16"
*American Institutions and Hygiene are required for the Associate in Science,
degree.
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Students with advanced-standing aﬁd above avérage grades may elect to
tdke credit for independent study in MT 21~22 Research Module 1-3
units). ‘

Recommended: MT 11, 21, and 22. v
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v "‘ C, Shoreline .Community College ' v

Q

Marine Biology Technology

Freshman Year - Sophomore Year
Fall , - Fall ' ‘ .
Bio 101 5 Chem Tech 6
Ocean 101 5 Bio 195 5
Photo 100 3 Elect 142 - . 4
Elect o Engl 270 3 s
- 13 18
. Winter v ' Winter
) Zool 111 - 5 ‘Chem Tech 191 6
Elect 140 -4 Ocean Tech 6
° Math 191. 4 Blect '
Math 200 2
Elect _ . _
15 12 '
Spring ' , Spring
Bio 103 5 Chem Tech 192 6"
Elect 141 4 Ocean Tech ' 6
Math 192- 4 -Bio 201 5
Elect ~ - 2 , - o
13 . 17
. Ind Tech 102, 103, 115, ) courses available during
116, 160 ’ summer quarters:
Phys Ed 140, 100, 150 Engl 101
Ocean Tech 170, 171, 174 " . Mt 101, 200 - ,
Zool 112 Chem 101 ' 0 -
. . 3 * Bio 101 :
. ' v : ' Photo 100

Ind Tech 102

e
Prerequisites before entry into Sophomore Year:
. . " Fnglish 101 (or certain score)
: '~ Math %Q or 101 (or score of 60+) , ‘ '
-\\i\ Chem 101 or one year of high school chemistry




| N1
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Freshman Year

Fall

Ocean 101
Engr T 150 |
Phys Ed 140

- Geol 10% °

Winter

Mt 101 |

PHys Ed 100 -
Elect 140

Ind T

Spring
Elect 141
Mt 192

Ind 600 ,
Engr T 155

Electives:

Ind Tech 103, 115, 116
. Phys Ed 150 ~

Biol 101°

Eng Sci 200, 201

— .
i = L n

= .
N B s

Ocean Teeh, 170, 171

Courses available during Summer quarters

Engl 101

Math 40 or 101
Chem 101"

Geol 101
Engr 150 =

L

[
b B b

134

K

Ocean Technology -

AN WU U

Sophomore Year

Fall

Elect 142

Chem T 190
Photq 100

Engl 270

4

Winter
Mt 200
Chem T
Ocean T
Elect . _

*Spring

Chem T 192
Ocean T 197
Bio 103

credits each
credits

.credits each

Engr 155
Photo 100
Ind T 102
Math 200
Biol 102

credits ’
crediits each

= : :
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D. .Uniﬁersitzﬁdf Rhode Island

" Freshman Year

ACommercial Fisheries

First Semester

_ENG 113
FMT 013
FMT 118
MTH 109
PEM 172
REN 135

Compositioh ,// '

Shipboard Work I

Introduction to Commercial Fisheries
Algebra and Trigonometry

First Aid .

Fisheries Economics

Second Semester

FMT 014
FMT 110
FMT 121
FMT 131
'SPE 101,

Sophomore Year - ' e

Shipboard Work II
Marine Technology

‘Fishing‘Gear I

Seamans
Fundamentals of Oral Communication
General Education Elective

First Semester \\j’.

FMT 015
FMT 235
FMT 241
FMT 261
FMT 281
FMT 351

Shipboard Work III

Fisheries Meteorology

Marine Engineering Technology ﬁ
Marine Electronics

Navigation I

Fish Preservation

Second Semester

FMT 222
FMT 242

- FMT 293

FMT 371

FMT 382

FMT 392

. RN
Fishing Gear IIL .
Marine Engineering Technology II

.Fish Operations Practicum

Ship Technology

Navigation II ~

Fishing Operations

% total credits required:

8
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- - . APPENDIX TV N
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* TABLE A—IV-l.. DROP-OUT/ENROLLMENT CHARACTERISTICS
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- APPENDIX V o
TABLE A~V~1, REPRESENTATIVE SIC'S
TABLE A-V-2. INDUSTRY CHARACTERISTICS
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Table_ArV—l

, No, of
SIC Occurrences Title ’
1021 1 ﬁEtal mining-copper ore
1022 1 metal mining
1211 1 Bituminous cocu and lignite mining
1311 3 ‘grude petroleum and natural gas extraction
1372 1 oil and gas extraction
. 1381 4 drilling oil and gas sources .
1382 2 oil and gas fluid exportation services 0
1389 1 oil and gas fluid services (not eksec.)
1442 1 Construction, sand and gravel
1455 1 Kaolin and all day mining and quarrying
\x 1499 1 Misc. nonmetalic minerals (nec.)
1541 3 General contractors, industrial building, warehouse
$621 3 - Heavy construction except highway and street construction
1623\ 1 Water, sewer, pipelines, communication and power increase
16293 3 Heavy construction (nec.) - .
1731 ‘%@, 1 Electrical work (construction)
1799 N 1 Special trade contractors
2077 A Animal and marine fats and oils °
2531 “\% Public building and related furniture
2621 Ry Paper mills _ N &
2641 1\ Paper coating and glazing
2649 . 1 R Converted paper and paperboard products
2822 1
3011 1 Tiyes and innertubes
--3069 1 Lefather and leather products ..
3079 2 Léather and leather products '
. 3264 1. Porcelain electric supplies N
3311 0 Primary metal industries
3331 1 Primary smelting and refining of copper
3339 1 Primary smelting and refining of nonferrous metal
3341 1 Secondary smelting and refining of nonferrous metals
3351 1 Rolling, drawing, and extruding of copper
3356 - I ‘Rolling, drawing and .extruding of nonferrous metal
. except copper
3357 1 Drawing and insulating of nonferrous wire
3362 1 Brass, bronze, copper, copper brassalloy foundary
castings .
3369 1 - Pottery products )
3424 1 Saws
3433 . 1 Heating equipment except electronic and warm air
furnaces o .
3441 1 Fabricated metal structures
3443 3 Fabricated plate work
3444 1 Sheet metal work
23469 1 7> Metal stampings -
3479 1 Coating, engraving, and all}ed secs.

-




\

3483
3489
3498
3499
3511
3519
3531
3532
3534
3536
3561
3562
3567

-3573

3583
3599
3612
3613

3622 °

3631
3632
3633

-3639
“364%
- 364%

3644

3648
3651

3652

3622
3671
3673

3674
3679
3693

3711~
3714
3721
3724

13728

3729
3731
3732
3743
3761
3764

3811

THROREFREENFERENDGRONND R RS NDERNDNDR R

HERFENDOUENDNDNDNDE =N N

N

~ Electronic components (nec.)

142 _ o

Table A=V-1 (cont.)

Ordinance and accessories
Fabricated- pipe and fabricated pipe fittings
Fabricated metal products

Steam, gas, hydraulic-turbines and turbine generators
Internal combustion engines '

Construction, machinery and equipment
Mining machinery and equipment except oil field machinery
Elevators and .moving stairvays
Machineg tools, metal cutting types

Pumps and pumping equipment

Ball and roller bearings ,

Industrial process furnaces and ovens
Electronic computing equipment A
Air conditioning . ‘
Machinery. except electrical . e

Power distribution and speciality transformers
Switchgear and switch board apparatus

Industrial controls

Household cooking equipment
\§Ousehold refrigerators and home and farm freezers
Household laundry equipment

Household appliances (nec) ,

Electric lamps toe ‘
Carrent carrying devices A \
Non-current carrying winding devices '
Lighting equipment °

Radio and television receiving sets except communication
systems -
Photographic records and prerecorded magnetic tape and
equipment

Radio and TV transmitting, signaling and determination
Radio and TV receiving type electrén tubes
Transmitting, industrial and %pecial purpose e1ectron
tubes :

Semiconductors and relaced devices

|
\
Ammunition | . - '

Radiographic x-ray, fluoroscope X-ray, therapeutic
x-ray and others

Motor vehicles ‘

Motro vehicle parts and accessories

Aircraft

Aircraft engines and engine parts

Parts and auxiliary equipment

Parts and auxiliary equipment
Shipbuilding and repairing
Boatbuilding and repairing
Railroad equipment

Guided missilesand space vehicles v

Guided missilesand space vehicles propulsion units and
parts ~
Engineering, laboratory .and’ scientific, research instruments

&

b I - -




Iy 3 - .
3 143 o ‘ . v A
Tqble A=V=1  (cont.) °« :

\J

3822 1 Automatic controls for regulating residential and
, commercial enviromments
3823 2 Industrial instruments for megsurement, display and
o, control of procesg e .
3823 1 Optical lenses and equipment' . .
3841 1 * Surgical and medical ipstruments «
3842 1 Orthopedic, prosthetic and surgical applicances and
o supplies
3949 1 Sporting and athletic goods
3999 1 Manufacturing industries h .
4213 -1 Trucking géxcept local -
4421 1 . Transportafion to and between noncontiguous territories
4422 1. . Coastwise territories
4454 1 . Towing and tugboat service , ’
4469 2 . Water transpbértation services -(nec.)
5093 1 Scrap and waste materials
5172 1 - Petroleum*products and petroleum Wholesales
6711 5 Holding offices
7379 | Computer related services (nec) .
7391 b - Research/Development labs |
7392 4 Management, consulting and public sectors
7394 1 Equipment rental and leasing services
7397 1 Commercial testing
7399 3 Business systems (nec) i
¥7692 1 Welding repair ,
8911. 8 ° Engineering, architecture and surveying system
8922 1 Noncomnercial educational, scientific, and research
organizations
—/ o
P
*Associated with marine industry ' o A o

C &
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Legend
Assets ' Affiliation .
4A over $1,000,000 " P - Parent .
3A over 500,000 - . S - Subsidiary = .
2A over . 300,000 B M - Multi-divisional Corp
A over 100,000 .
B >50,000 : R
- 25,000 :
>10,000
<10,000
Contacts !

Chan - cojtacted by Chan when doing Reference 5, 6, and 7
° Q.- Questionnaire contact (this study)

T = Telephone contact (this study)

V - Visit (this study)

—~
Remarks

Hiring.historvahen avallable, €.8., \. .
2P0-73 (shoreline) = 2 Physical Oceanographers Techs
: hired 1973 for Shoreline CC. ’
1] N

1B=72 = 1 Marine Biologist hire 1972.
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